Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

STAT

0‘0

<

Q"Q?

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

ASTIA Document No. AD 117136

AMERICAN METEOROLOGICAL SOCIETY
3 Joy Street
Boston, Mass.

Translation of

OBSERVATICNAL DAYA OF THE SCIENTIFIC-RESEARCH DRIFTING
STATION OF 1950-1951, Vols. -l

EDITOR, M. M. SOMOV

[Materialy nabliudenii nauchno-issledovatel'skoi drei-
fuiushchei stantsii 1950/51 goda, red. M. M. Somoyv,
Leningrad, lzd. ‘Morskoi Transport,’ 1954-1955]

VOLUME i

SECTION 5

This translation has been made by the American
Meteorological Society under contract AF 19(604)-
1936, through the support and sponsorship of the

GEOPHYSICS RESEARCH DIRECTORATE
AIR FORCE CAMBRIDGE RESEARCH CENTER
AIR RESEARCH AND DEVELOPMENT COMMAND

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

ASTIA Document No. AD 117136

AMERICAN METEOROLOGICAL SOCIETY
3 Joy Street
Boston, Mass.

Translation of

OBSERVATIONAL DATA OF THE SCIENTIFIC-RESEARCH DRIFTING
STATION OF 1950-1951, Vols. L.

' EDITOR, M. M. SOMOV

[Materialy nabliudenii nauchno-issledovatel’skoi drei-
fuiushchei stantsii 1950/51 goda, red. M. M. Somoyv,
Leningrad, Izd. ‘Morskei Transport,’ 1954-1955]

VOLUME I

SECTION 5

This translation has been made by the American
Meteorological Society under contract AF 19(604)-
1936, through the support and sponsorship of the

GEOPHYSICS RESEARCH DIRECTORATE
AIR FORCE CAMBRIDGE RESEARCH CENTER
AIR RESEARCH AND DEVELOPMENT COMMAND

Declassified in Part - Sanitized Copy Aproved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP1-01043R002700050001-2

TABLE OF CONTENTS
VOLUME 1
Section 1 - AD 117132
Introduction. Translator David Kraus

nThe drift of the scientific re search station of 1950-1951,"
M. M. Somov. Translator David Kraus

OCEANOGRAPHY

Article 1 - "Organization of the oceanographic work. "
M. M. Nikitin. Translator E. R. Hope

Article 2 - "Depth soundings." Z. M. Gudkovich,
Translator E. R. Hope

Article 3 - "Water-temperature observations and collection
of samples for chemical analysis." Z. M. Gudkovich.
Translator E. R. Hope

Article 4 - "Determinin the chemical composition of the
g T
sea water. ' M. M. Somov and A. A. Musina.
Translator David Kraus

Section 2 - AD 117133
Article 5 - "Results of 2 preliminary analysis of the deep-
water hydrological observations.'" Z. M. Gudkovich.
Translator David Kraus

Section 3 - AD 117134

Article 6 - "Observations of currents. " M. M. Nikitin.
Translator David Kraus

Section 4 - AD 117135

Article 7 - "Hydrobiological work. " K. A. Brodskii and M. M.
Nikitin. Translator David Kraus

Article 8 - "Results of the study of bottom deposits." N. A.
Belov. Translator David Kraus

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

VOLUME II
Section 5 - AD 117136
ICE SCIENCE
Article 1 - "Visual observations of the state of the drifting
ice cover." G. N. Iakovlev. Translator David

Kraus

Article 2 - "Study of the morphology of the ice cover by sur-
veying.'" G. N. Iakovlev. Translator David Kraus

Section 6 - AD 117137
Article 3 - "Physical-mechanical properties and thickness of
the ice cover." I. G. Petrov. Translator David
Kraus '

Section 7 - AD 117138

Article 4 - "The thermal regime of the ice cover. "G, N.
Jakovlev. Translator David Kraus

ASTRONOMY

Article 5 - "Astronomical observations. " N. A. Miliaev.
Translator David Kraus

VOLUME IiI
Section 8 - AD 117139
AERO-METEOROLOGY

Article 1 - "Meteorological observations. ' K. 1. Chukanin.
Translator David Kraus

Section 9 - AD 117140

Article 2 - "Aerological observations. " E. G. Kanaki and
V. E. Blagodarov. Translator David Kraus

Article 3 - "Wind observations by damper vane. ! M. M.
Nikitin. Translator David Kraus

LS

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

Ye'  Amatic Basin Ceondinatien U tok
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Visual observaticns of the state of the ice cover were cerried cut
during the entire time of drift, from 4 April 1950 through 9 April 1951.
They suppleiient the various instrumental observations, including the
recording of the melt and grcwth processes of the drifting ice, study of
the morphology of the ice cover, the temperature variations of the ice,
sncw, and foeshwategf pools* and the air irrediately over the ice, the
radiation variations, the physical-mecharical properties of the ice, ete,.
Furthermore, visual observations of the state of the ice cover, over the
period of a whole year, have great independent value in determining the
character of the drifting ice of the central part of the Arctic Basin.

P

IR P e T
-

The data on visusl observations are given in diary form. To these
data are appended charts of reconnaissances of the ice cover carried out
in comnection with the various removals of the base-camp sites to differ-.
ent sections of the flce.

1950

L April. A crack was discovered 50 m to the east of the camp
(Fig. 1, crack No, 1); its width changes continuously. At 0010 hours, it
was 80-100 cm wide, at 0250 hrs, it had ccme together, at 15C0 hrs it had
separated and was 20-60 cm wide,

5 April. The width of the crack continues to change. In the morning
it spread to a width of 1 m, toward the middle of the day it closed to
4.5 cm., The snow in it was squeezed upward by ccmpression, Toward the
end of the day, the crack became imperceptible, The thickness of the ice
at edge of the crack varied from 90 to 150 cm.

6 April. A survey was made of the ice field on which the camp was
situated and bore holes were made in the ice at different points (to
measure its thickness)., The floe camprises an old uneven ice field,
There are many old thawed, smoothed hummocks on its surface, having the
appearanze of rounded mcunds. The ice thickness varies between 2.30 m,
at places where there are old /Freshwater/ pools, tc 3.50 m at eleveted
places. The condition of the crack does not change.

13 April. The ice field was studied for a radius of 0.75 km around
the camp to select work areas.. The area studied was the southeastern part
of the old ice Tield with a very uneven profile. The ice mounds alternate
with level sectors of old pools, covered over with snow, and the isthmuses

*T have chosen the term "pool" arbitrarily, instead of "pond" or "puddle"
because of the shape shown in Figures 13 and 17, but the term quite ob-
viously also applies to the puddles of Figure 10, I have translated the
Russian snezhnitsa throughout as "pool", for the sake of consistency, but
will welcome any changes or suggestions the reader may have, (D.K.)
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between them. The snow cover lies unevenly. There is no snow on the
mounds, but in low spots it is frem 20 to 60 cm thick, and in the snow-
banks between the mounds it reaches 100-120 cm,

14 April, At the first thermcmeter area, the ice thickness was found
to e 2.85 m.

15 April. The ice thickness at the thermcmeter area, on the mound,
where the electric thermcmeters were set up was 3.45 m, Using a dog team,
Somov and Cudkovich examined the ice field on which the camp was set up.

17 April, The ice field on which the spring airfield was located was
examined to determine where test areas shculd be located and also to deter-
mine where to place the bench marks and stakes. The flce consisted of an
even frozen lead between the old ice fields, The ice was 130-160 cm thick,
the snow 3-8 cm. The area beyond the airfield was strongly hurmocked. The
hurmocks reached heights of 3-4 m, (Fig. 2).

20 April, Study was made of the crack discovered today; it runs E-W
along the snow cover between the newly situated camp and the work tent of
the cryologists (Fig. 1, crack No. 3). An old sealed crack in the ice was
found under the snow crack, Ice thickness in the crack - 80 cm. The ice
is weak, consisting of frozen snow, After boring, the water came to the
surface through the borehole and flcoded the surrounding snow, The snow
on the crack reached a thickness of 90-1CO cm.

25 April. I. G. Petrov undertook a reconnalssance of the area of the
spring airfield.

26 April. An area was selected near the airfield for outfitting five
experimental platforms 30 x 50 m. The platforms were marked out, and five
stakes were set up on them to determine abletion, The ice was 145-150 cm
thick at the platforms,the snow 3-8 cm,

28 April. Reconnaissance was made of the ice field, A photograph was
taken of the camp.

29 April. The first block of ice was chopped cut at the test areas of
the airfield to determine the physical-mechanical properties of the ice,
The work was not finished because a crack ran through the flow (Fig. 1,
crack No. 2) and the crack began to spread rapidly. (Fig. 3). A segment
250 m long was cut off from the airfield. The test areas were located on
this cut-off segment snd it was hard to get to them, since the crack had
spread to a width of 20 m even in the narrow places. Work had to be or-
ganized to rescue the equipment across the crack, A raft was made from
empty iron drums; all the equipment was transferred to the other side of
the crack on this raft in several trips, a taut rope being used to aid in
the operation.
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2 May. In studying crack No. 2 we discovered that it, too, passes
the field on which the camp is located, 400 m to the scuth of it, The
crack has closed and the young ice is hurmocking.

3 May. Reconnaissance was made In the region of the airfield. Crack
No. 2 closed and the young ice hurmccked. A number of new cracks apreared
on the cut-off part of the airfield; the whole area with the experimental
platforms was broken into fraguents and carried to the east of the basic
part of the airfield.

5 May. Crack No. 2 froze over. A crossing cculd be made to the
experirental pletforms,

7 May. The ice reached a thickness of 1.1 m at crack No. 3 due to the
freezing of the water-moistered snow. The water came to the surface through
the boreholes,

13 May. Up till this time there had been no changes at the airfield,
with the exception of slight movements of the ice st the cracks. OCn 13
May & new crack ran across the airfield, north of the first cracks; the
new crack (No. 4) was as much as G,5 m wide, Hunmocking of both young end
old ice was observed at the old cracks (Fig. 4). The snow cover alocng
crack No. 3 again burst; its orientation was distinct.

14 May., Crack No. 1 spread to 0.5 m. New cracks appeared at the
airfield, north of crack No. L; the old ones opened. Thus the airfield was
broken into separate parts,

15 May. Crack No. 5, up to 0.5 m wide with cpen water, was discovered
to the west along the surveying profile, 250 m from bench mark No. 3 in a
N-S direction. It continued scuthward till it joined crack No. 2. In the
camp area an old sealed crack was discovered (No. 6), running as far as
crack No. 3. Water was found under ccmpact sncw on crack No. 3, 200 m to
the west of the place where 3 and 6 joined.

16 May. The two edges of crack No. 2 were displaced 250 m. As a
result, open leads up to 15-20 m wide formed in places; elsewhere hummock-
ing took place,. The hummocks consisted not only of young ice, which had
grown to a thickness of 30-40 cm in the crack during that time, but also
of year-old ice 1.5 m thick, Hurmocking, with subsequent spreading of
erack No. 4+ to a width of 25-30 m, was also noted in the area of the broken
airfield,

19 May. An old sealed crack vas found southeast of the camp.

21 May. Crack No, 1 parted 0.5 m.

22 May. The sector with crack No. 5 was studied (north of the survey-
ing profile). The crack, 10-50 cm wide, was covered with a layer of sncw

40-50 cm thick. Under the snovw was water. It was found that this crack,
1.2 ¥m from crack No, 2, joined a new crack (No. 7). This latter ran

, ) ,
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WNW-ESE and joined crack No. 1 almost at a right angle (see Fig, 6). In
investigeting the floe of 3 May, the beginning of crack No, 7 was assumed
to be en extension of crack No. 1, while now it has been established that
No. 1 runs farther to the NE,

Thus it was conclusively shown that the drifting camp was situated on
a sector of the old ice Tield, bounded by cracks No. 5 and 7. This sector
was almost square, measuring 1.1 x 1.1 km, On the sector itself, under the
snov, & series of old sealed cracks vere detected (e.g., cracks No. 3 and
6). A number of such cracks, obvicusly were of thermal origin, since they
did not pass through the entire ice cover.

24 May, The area of the broken airfield was studied. At 1300 hours
cracks No. 1 and 4 were 30-40 cm wide, crack No. 7, 2-3 m wide., In 15 min-
utes No, 7 spread rapidly to 20-25 m, and in places to 35 m, after which
further spreading stopped. During this time the width of the other cracks
also increased (e.g., crack No. 4 to 1.5-2.0 m)., Crack No. 1 on the seg-
ment between cracks No. 2 and b spread to 20-25 n, and then gradvally nar-
roved, comprising just 30-40 cm in all ot crack No. T. At this latter
point, at 0230 hours crack No, 1 sealed and hummocking begen. Within half
an hour hummocks up to 1.5 m high formed. At that time crack No. 5 appeared
compressed, but without noticeable traces of hummocking.

At 0500 hours G. N. fakovle‘r and T. G, Petrov examined crack No. 1 in
a rubber life raft (Fig. 5) and entered crack No. 2. Crack No. 2 was
40-50 m wide at its juncture with No. 1 and beyond. A reconnaissance map
was constructed on the basis of this examination (Fig. 6).

o7 May. In connection with the arrival of V. M. Perov's plane, a road
was laid out on the remaining unbroken part of the landing strip. The road
passed across crack No. 1, north of its junction with crack No. L, There
the crack came together; in places hunmocking of the ice took place. The
navigator, G. V., Fedotov, surveyed the state of the surrounding ice.
According to him, there were large open leads 8 km to the north and 17 km
to the socuth, oriented E-W, The ice cover between the leads was merked
with numerous cracks, Hummock ridges were encountered; they ran in all
directions., The least concentration of ice (8-9 tenths) was noted in an
easterly direction; southward it increased to 9-tenths, Only in the west
and before the leads to the north did the ice concentration reach 10-tenths.

28 May. In the junction area of cracks No, 1 end I the ice thickness
had reached 1.0-1,5 m. The passage to the airfield wvas disrupted. Hum-
mocking took place farther north, in the direction of crack No. 7. The
adjacent year-old ice was broken up and small floes hummocked to a height
of 1.5 m, It could be seen how the field with the airstrip was turning
counterclockwise and how the segment where compression and hummocking had
taken place earlier at crack No., 1 was slowly shifting to the north. To
the south, on the other hand, crack No. 1 was spreading.
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29 May, Changes in the ice conditions could have been expected in
connection with the strong east wind, but no real. changes took place,
Crack No. U4 near crack No. 1 contracted. Compression and hurmocking con-
tinued st crack No. 1 on the segment between cracks No., 4 and 7. The num-
ber of hummocks formed from 13 m year-old ice increased, The field on
which the airstrip was located has been turning counterclockwise as before
and, in the northern part, it has been pressing on the flce with the camp.

The ice thickness at the airfield has increased 1-2 cm during the
past 10 days.

30 May. Crack No, 1 spread 1.5-2.0 @ at the junction with crack No.
I, The passage to the sirfield was disrupted.

31 Mey. Crack No, 1 was tightly compressed between cracks 4 end T;
1t decreased in width to 2 m between eracks No. 2 and b, There is a layer
of sludge up to 4 cm thick on the surface of the water.

o June. Crack No. 1 spread to 50 m; in places it was crammed with
finely ground ice. Crack No. 5 was tightly ccmpressed along its whole
extent and covered with sncw, so that it was hard to detect.

3 June. Crack No. T spread, in places it reached a width of. 200-250 m,
The water surface was open. Crack No. 1 was sealed,

I June. Crack Fo. T remains as wide as it was. Crack No, 1 has
spread to 2-3 m, o

6 June. The cracks were examined. Crack No. 1 had sealed tightly in
piaces, New cracks have formed in semicircles around crack No, 1, because
of the settling of the edge under the pressure of the hummocked ice.

7 June. Crack No, 1 sealed tightly at the junction with crack No. b;
it was possible to pass over to the airfield. A, number of fine cracks,
intersecting the sirfield in various directions, was clearly visible, since
the snow had been blown frcm the surface of the ice. Crack No. 5 parted
1.5 to 2,0 m along its entire length,

9 June. North of crack No. 2, crack No, 1 parted 75-100 m. Crack
No. 2, on the other hand, sealed tightly. Continucus hummocky ridges
formed at the edges. Crack No, 1l was 25-30 m wide south of the junction
with crack No. 2. Earlier it was sealed and not discernible, Crack No. 5
has perted 10-15 m, only here and there do the edges touch; open wabter is
visible. Crack No, 7 has spread still more; & layer of sludge and snow
8-10 cm thick is floating at the edges of the crack, in the center there
is broken ice.

12 June. Recently the ice has begun to melt in connection with the
arrival of positive air temperature; it first vegan to melt on the mounds
and isthmuses between the pools, where it turned blue and stood out against
the general white bvackground. The width of crack No. 1 has increased to
30-40 m; sludge and small floes float on the surface,
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13 June, -The snow is melting. The upper layer of broken, lcose ice
on the mounds is melting, Vhere the snow cover is thin, it is permeated
¢ith water all the way through. lMeltwater has accurmlated in the funnel-
shaped holes around the electric thermcmeters at the first thermcmeter area,
Cn the sectors with & thick snow cover, the lower layer of snow has not yet
become permeated with meltwater. Due to thawing, a pattern of thaw lines
has appeared on the surface of the ice, reminiscent of crocodile skin,

14 June. The second day of rain, Air temperature positive. The
snow is melting fast., The water eccumulated under the snow is running off
into the lower places. The mounds are drying out. Even in the drifts, the
snow is permested with the water, which is accumulating under it, At the
second thermometer ares, under snovw 60-70 ecm thick, there is a layer of
water up to 5 cm deep. There is much vater up to 3 cm around the boreholes
that are cleared of snow along the surveying profile. The boreholes them-
selves have frozen over, and the water remeins on top of them, The snow
surface has become uneven due to melting. (Fig. 7).

16 June. The first pond (1.0 x 1.5 m, depth 10 cm) has formed next
to the psychrcmetric work area. There is meitwater everywhere under the
snow. When walked on the snow gives way underfoot, The mounds have be-
ccme completely bare and stand out as blue spots on the white snow surface.
The test area on the old ice vas surveyed and sketched to determine the
extent of the pools.

17 June. Water ran out from undexr the snow on high places and accu-
mulated in the lower places where it reached a denth of 30 cm, Separate
pools formed on the ice,

18 June. A frozen crust appeared on the surface of the snow. There
was thin ice on the pools (3-% mm thick); in places large and small air
bubbles could be seen under the ice. The depth of the water at test area
was measured. The spring airfield was eamined. No essential changes had
occurred in that area. Since the cracks had sealed, we could walk about
the whole airfield.

A number of local cracks formed at the airfield during ice compression.
Occasional traces of pools in the process of formation could be seen on the
smooth snow (water depth 2.4 cm). Pools appeared on both sides of the air-
field, in places where the snow had been heaped during the clearing opera-
“tion. Probably the ice had sagged under the lcad, and meltwater from the
airfield had accumulated here. Water depth, 8-10 cm.

The ice under the fuel drums which had been placed along the axis of
the airfield, melted to a depth of 8-16 om for a radius of one and one
half times larger than that of the drum. Dirty vater accumulated in the
depressions and further assisted the melting. All objects left earlier
upon the ice of the airfield sank into the ice and were covered with water.
A hole 30 cm deep, filled with water, formed under a dark greasy spot 1.5 m
in dismeter. ’
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In the sector where the stakes had been set, there were no pools, the
surface of the airfield was gquite even, covered with a thin crust of ice.
The floe at that sector was broken into many pieces, and the melting was
progressing uniformly on each fragment, since the meltwater flowed contin-
ually into the cracks, not remaining on the surface. This was the reason
for such an even ice surface., Pools 10-12 cm deep formed in places near
the airfield. Water accumulated in low spots under tne snaw. Crack No. 1
is 20-30 m wide, crack No. 7 has narrowed to 50 m.

19 June. The pools on the jce have been covered with a crust of fresh
jce 8-10 mm thick, made up of friable crystals of columnar structure. At
night the crust thickens and it remeins during the day.

Freezing temperature, snov 1s fglling. The snow cover does not break
so readily underfoot. Vhen borehcles are mede in the old ice, water drains
off, the ice dries out, but the holes quickly freeze over. For the present
no real flow of water under the ice through the cracks has been detected.

The number of pcols at the spring alrfield (sear-ctd ice) has in-
cressed., Water is running into the cracks and the pcols are drying up.
Over the whole airfield the upper layer of ice, 10-15 cm thick has softened
and a pole can easily oe shoved through it. Boreholes were made under the
drums and the water drained off. The holes have been Filled with sncw to
slow down melting,

The number of pools on the old field has increased. All the low spots
are covered with water up to 30 cm deep, which has run down from the mounds.
In places the water has come to the surface of the snow, in places it is
beneath the snow. There is no wabter under the snow in the high places.
Crack No. L converged such that we could cross it to the airfield. (Fig. 8).
Crack No. 7 is 15-20 m wide.

20 June. State of the ice cover without essential changes. Melting
has slowved down scmevhat because of slight cooling. The pools are covered
with a crust of ice; water bubbles are visible below it. The sector of the
jce field next to the spring airlield (at bench mark No. 2) shows a number
of sealed cracks., Almost all the snow has melted from the ice surface, and
it is covered with a murky white crust of frozen snow. The "hotbed" effect
is evident.

Crack No. 1 is compressed as before; there are many fresh hummccks
along it. Along the edges of the crack on the field where the airfield is
located hummocks rise to a height of 1.5 m; the newly hummocked ice is
30-40 cm thick.

21 June. After yesterday's rain the weter level on the ice raised
perceptibly, the snow settled. The number and size of the pools increased,
A pool formed right up to the electric thermometers at asrea No, 1. New
pools appeared. at the test area. The snow is melting rapidly on the year-
old field, and pools are forming in the low spots. The pools in the middle

— . )
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of the airfield are few and smell in size (up to 2 m in diameter), along
the edges there are more pools, especially where sncw has accumulated,
Snow remains in the holes which had formed earlier under the fuel drums,
and the ice under the snow is not melting, A second sketch of the pools
was mede, We have vegun to clear the snow frem test areas No, 1 and 2.

TSRS
UL

i
g
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22 June. The snov has melted from the elevated places cn the old ice
field; the ice has begun to melt, A layer of coarse (up to 2 cm) relted
ice crystals has formed on its surface 2-5 cm thick. A brush, as it were,
of melted protruding ice crystals forms at the surface during thawing.
Wind and thaw break off these little columns of ice and form a layer of
melted ice granules on the surface. Cfter such a layer is erroneously
taken for snow,

DN 7 o T Ao

The water in the pools reaches depths of 30-40 cm. Snow 50-60 cm deep
still remains at sites of former snowdrifts, especially in low places; wvater
accumulates below the snow. The lower layer of snov is wet to the extent of
.5 cm., The first stream has appeared between the pools. Tue to thawing of
+he snow on the bare ice, many surface cracks of thermel origin have ap-
peared, passing in various directions and covering the ice in a network,

The ice dries out near the open leads, since the water drains freely from
the surface. Due to lack of drainage in the middle of the floe, water
accumulates on the surface, and its level rises.

TR AT A A

B

Near snow crack No, 3, water accumulated in a layer up to 40 cm deep
and flowed off in both directions, flooding the surrcunding snov.

T I e

Intensive thawing is taking place growd the airfield: +the snow has
disappeared almost everywhere, the ice is melting, there is water beneath
the snowdrifts. There are meny pools on the surface cf the ice (Fig. 9).

The number of vools also is increasing at the airfield itself; espe-
cially at the edges. As the water level rises, it begins to flood the air-
strip, and the new pools cause an intensive and uneven melting of the ice.
In carrying out future work on the ice, this should be taken into considera-
tion. When the airfield is cleared in the winter, the snow should be carted
off as far as possible, Vhen melting begins, ditches must be cut into the
ice around the test area. These ditches will hinder the flow of water onto
that area and at the same time drain it,

Many pools, up to 10 cm deep, have appeared on the sector containing
the test areas, There are fewer pools on the areas which had been cleared
of snow, Water has accumulated in large emount along the test areas, near
the ridge of snow-covered hummocks, where the ice had sagged somewhat under
the weight,

The two test areas have been cleared of snov.
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23 June. An "all hends" call was mede to dry the test area. 80 bore-
holes were made in the pools, the water drained off, 80 holes were bored
along its edges. Thanks to these measures, the surface of the ice dried
considerably. To delay melting, the old frozen crack which intersected the
area, was filled in with snow. Before this £ill in, the level of the ice
in the crack was 15 cm below the level of the surrounding field,

18 holes were also bored through at the test areas, and i ditches were
chopped out to carry off the water. The ice dried out noticeebly and
turned white. Everyuhere on the level sections the ice was dlsrupted at
the surface. The thin crust on the surface of the ice broke easily vhen
walked orn.

A layer of shavings 1 cm thick was poured over & test area b x bm
(No. 5/1 cm).

ol June. The work on drying the work areas was continued (28 holes
were bored and several ditches were cut), the results were positive. Three
platforms were dried out on the test areas. Their surface was completely
level., The holes bored earlier between the test areas and the hummock
ridge were eroded and they turned into small ice holes. The sector with
the shavings melted frcm below in places and the shavings 51id off into
small depressions revealing protruding small ice meunds. An area 4 x b m
was spread with a layer of shavings L cm thick (No. 5/4 cm).

Separate pools merged on the old ice field (Fig. 10); the total area
covered by water increased. In the avea of the camp a number of holes were
vored which allcwed the water to begin flowing off under the ice and less-
ened the threat of a flood. The living quarter tents of the aerologists
and the magneticians were tyansferred from the flocd zone onto higher
ground. In place of old crack No. 3, a whole lake formed with water up to
50 cm deep. It was very difficult to get to the work areas, A hole 19 cm
in diameter was bored in the crock through which the water began to flow
out quickly under the ice (Fig. 11).

25 June. Work continued on drying out the test areas. Yesterday's
hole at crack 3 has eroded, Water is pouring out under the ice, The ad-
joining area is drying out somevhat, a flow of water has tegun toward that
ice hole from neighboring regions. Water is pouring into crack Wo. 3 in
streemlets, Almost 30 pct of the entire area of the flce is already
covered with water.

A third sketch of the fresh pools on the experimental area was made.
The surface occuped by water had increased as compared with the two pre-
vious surveys.

26 June. It is snowing. There is a water-and-snow gruel in the pools,
The ice is covered with snow, The gector at crack No. 3 is almost com-
pletely dried cut and covered with snow,.
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27 June. A snowstorm has been in prcgress for nearly 24 hcurs, Prac-
tically all the pools are covered with snow, emong them those on the experi-
mental area. Crack No. 1 perted 1CO m.

28 June, During the snowfall, the airfield was covered with an even
leyer of snow 7-8 cm thick. All pools on the year-cld ice were covered
with snow and stood out as white circular spots on the gray background of
the ice. .

The test areas were also covered with sncw 7-8 cm thick. ALl work on
clearing the three areas of snow has ccme to naught. The old holes have
frozen over. There is no sncw on area Vo. S/M em; it is scmevhat higher
than the surrounding surface, The avea has become uneven. The snow has
melted unevenly under the shavings. Obviously, the material had been
spread unevenly and was not uniform iteelf. The layer of shavings was
leveled off.

Half of area No. 5/1 cm was snow-covered, in the remeining part the
shavings lay under water in an even layer (water depth, 2.5 cm); the
pieces of bark, chips and coarse particles float on the surface. Holes
were bored and the water drained off,

An area 3 X 5 m was covered with a layer of shavings 2 cm thick
(No. 5/2 cm).

29 June, Snow continues to fall. Frosts have begun at night, a
snow crust has formed. Ice has appeared on the pools. The snow is frozen
through.

30 June. A new crack was found (No. 8) on the floe where the aixfield
is located, separating the test areas from it. Crack No. 5 spread 25-30 m.
Large leads were visible to the east of the airfield.

After drying out the area near snow crack No. 3 and after the snow had
melted, it was revealed that the old sealed crack in the ice vas 45 m
wide, ice thickness 1.,0-1.2 m.

1 July. The snow is melting. Under it is water. Water has accumu-
loted on the test areas vhich had been cleared of snow, Area No. 5/1 cm
is completely covered with sncw, Snow has melted from areas No. 5/2 cm
and S/h em end the shavings can be seen. Under it the ice is thawing un-
evenly, mounds and depressions are forming. By way of experiment, the
layer of shavings was leveled out on half of each area.

The surface of the airfield was completely level. Snow thickness has
reached 12 cm. No pools can be seen. There is little water beneath the
Snov,

3 July. On a selected sector of the old field, vhere the summer alr-
field will be constructed, holes were bored and the water drained from the
pools, Thawing was sloved down because of slightly cooler weather,
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I July. The water was drained from the test areas (13 holes were
bored into the ice, and the drainage ditches vere deepened). There are no
pools on the areas with natural surface, the snow lies in an even layer
5-8 cm thick; under it, here and there, is water. Pools have eppeared on
the areas cleared of snow, On the surrounding ice the area occupied by
pools has increased; they ere up to 50 cm deep.

There is no noticeable melting of ice on areas No. 5/2 cm and 5/1-:' cm;
they rise above the nabural ice. Under the shavings there is herd and dry
ice, in contrast to the disrupted layer of ice on the natural sectors.

The snow did not melt ccmpletely on area No. 5/1 cm; there is much water
above, over the shavinge. The surface of the area 1s somewhat below the
surface of the natural ice.

5 July. An area 10 X 2 m vas cleared of sncw and spread with a layer
of shavings 3 cm thick (No. 5/3 cm). Due to the cooler weather the wet
snow had frozen to the ice making it difficult to clear away.

The cleared areas dried as the water drained off. Melting of nevly
fallen snow was not detectable,

6 July. Thawing vas renevwed in connection with warner weather, Area
No. 5/1 em was flooded with meltwater and partially covered with snow,
The water dces not run off the area because there is no difference in the
levels of the water and the ocean. On the contrary, water is flowing into
the area from the higher gsectors. The shavings lie on ‘the ice in an even
layer under 3-b cm of water.

The snow has completzly melted on area No, 5/2 cm, which rises above
the surfece of the floe, and has run off in the ditches, The surface of
the area is uneven, the height of the 1ittle mounds is 3-4 cm, The ice
under the shavings is strong, yellcwish-blue, it melts unevenly, and dur-
ing melting of the ice the shavings shift around. The ice is melting along
the sides of the area, and the shavings are running off in the ditches, It
is beccming gradually smaller on the part of the area where the layer of
shavings is systematically leveled off, the surface there is smoother.

The surface of area No, 5/ cm is evener: it rises above the others,

The surface of area No. 5/3 cm is even,

Cn the area cleared of snow, from which water was systematically
drained, one occasionally finds small pools 2-3 cm deep; fundamentally the

surface is even, covered with a white snow crust. The ice in the surface
layer is not strong, it gives easily underfoot,

The area with snow and water drainage is level, there are no pools.,
The area with snow and without drainage is also even, but has pools 5-6 cm
deep. The area without snow and without drainage is level, in places pocls

3-4 cm deep can be seen.

D T . _ g ‘
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Fair sized lakes of water up to 30 cm deep have formed on the sur-
rounding ice,

T July., Melting of snow has stopped. Gray spots appear at night on
the level white surface of the alrfieid: water is accumulating., It has to
ve drained off to prevent the formation of pools. The water level on the
0ld field has dropped, obviously the water has begun to drain off under the
ice, Mounds and elevated places are sharply demarcated. The experimental
area on the old ice has become free of snow, The greatest water depth in
the pools on that area is 23 cm.

For the second day work has been undertaken to level out the surface
of the old ice field for en airfield: sncw is taken from the mounds,
weter is drained off under the ice, depressions are filled in with snow,

At the seme time, old crack No, 3 is being filled in, where the level
of the ice is lower than the level at the edges of the crack.

8 July. Work at the test area continues; 67 voreholes have been made
end the surface of the area again dried ocut. Several pools have been filled
in with snow.

A constant air temperature has been maintained all day (1.5°); inten-
sive thawing. The socund of the settling of the snowerust can be heard con-~
tinuously.

9 July. Area No, 5/L cm is level, covered with 12 cm of water. The
ice under the shavings is melting faster, and its level is lower than that
in the surrcunding area., Weter does not drain off the area into the bore-
holes.

Area No. 5/2 cm is uneven, height of the mounds from 3-10 cm. The
ice under the shavings is strong. Where the shevings ere systematically
evened out, the surface is evener, there are fever mounds.

The size of the area with shavings is becoming noticeably smaller due
to the melting of ice from the sides; the shavings are spreading, and
ditches filled with water and shavings are forming around the test areas,
Vlater does not run off under the ice.

The surface of aresa No, 5/1; cn is evener than at the other areas; it
rises ebove the others., The ice under the shavings is strong.

Area No, 5/3 cm is melting similarly to area No. 5/ cm,

Thawing is proceeding intensively at test areas Nos. 1-4, The most
even surface is on the area with natural snow and with drainage, A vhite
snowerust has formed on the areas cleared of snow; when walked on this
crust breaks and collapses, There is a fragile layer of ice under the
crust, it has been disrupted by melting., A snow cover better protects the
jce from thawing than does the snoworust, since the "hothouse" effect oc-
curs under it.
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Work continues on leveling out the surface of the old ice field.
Several mounds have been covered with sacks to speed thawing.

10 July. The size of all the areas with shavings is quickly dinmin-
ishing, the mounds are becoming larger (Fig. 12)., Twenty boreholes vere
made in the drained areas, the ice was dried. Due to the small difference
in levels, the water droins slowly from the ponds.

Generally, all year-old ice sits very lov in the water: 50-60 pet of
the entire area is covered with pools up to 30 cm deep, On the other hand,
the old field is drying out more end more and, apperently, is rising,
judging by the ice edge of the cracis. The mounds and the isthmuses be-
tween the pools stood out sharply. Snow remains only in places where there
were snowvdrifts.

12 July. The test area without water drainage, cleared of snow, is
50 pet covered with pools. The water in the pools reaches 15-16 cm, The
ice is fragile at the bottom of the pools, it is easy to shove a metal rod
into it to a depth of 35 cm (counting from the water level). The ice is
also fragile on the dry sectors; a rod can be pushed down 25 cm. When
walked on, the upper crust of the disrupted ice breaks, footprints remain
on the surface.

Some water, probably, is dreining into the pools from the surrounding
reglon.,

The area with snow and without water drainage is 30-40 pet covered
with pools. Depth of the pcols 5-8 cm, in places 20 cm. The snow has com-
pletely melted frcm that area, and it differs noticeably from the neighbor-
ing ares.

13 July. The ice continues to meit. On the experimental areas the
water has ceased draining off from the pools. The water levels in them
have become the same as the level of the sea. The ice columns are melting
ever lower and are breaking; a whitish layer of broken ice, crystals 45 em
thick, is forming on the surrace. Below it is fragile ice formed from
melted ice columns, between which it is easy to shove a rod.

The bottom of the pools is like a brush of upward-projecting ice
columns with sharpened ends. It differs from the thawing of ice in open
places in that the columns in the ponds do not break but thaw from the
sides and from above, gradually becoming shorter. They have an irregular
cross section, the area of which graduelly decreases upward. Due to this
condition of the surface of the bottom of the pools, the ice there is not
slippery when when one walks around in the pools. Sometimes on the bottom
of the pools, at the tops of the ice columns, in the wvater, during windless
veather, one can observe whitish formations like clouds of ice destroyed by
melting and weakly bound to the columns, These formations are the procduct
of the gradual destruction of the columns, and at the slightest disturbance
of the water in the pools, due to mechanical or thermal causes, the ice
clouds are torn loose, float and quickly melt, disappearing. Sometimes
small ice crystals can be seen on the surface of the water, they are rem-
nants of a flecating ice cloud.
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The banks of the pools have melted around, they are sharply ocutlined
now and have become steep as compared with the initiel period of thaw
when they had a graduel slope (Fig. 13).

15 July. The entire surface of the old field is covered with a white
layer of disrupted granular ice.

Work continues on draining off the water which is flooding the tents.
Despite the boring of holes, the water has ceased draining off under the
ice from the deep pools.

A1l the cracks around the field on which the camp is situated have
sealed, the ice has ccme together, In places there is hummocking of the
year-old ice, The sector of the airfield, where the stakes had been frozen
in, has broken up into tiny floes, whose surface is completely level,
Meltweter is running off into the cracks.

17 July. During the night there was a slight frost. The pools were
covered with & thin layer of ice (3 mm).

The surface layer of ice, which had been disrupted by melting, is so
fragile that it can easily be broken with a spade. The day after the sur-
face layer of ice had been cleared, the surface again became white and a
nev layer of disrupted ice appeared.

Work was carried out at the spring airfield, water was drained and
the cracks were filled in with snow,

18 July. The surface of the airfield is level., There are several
pools slong the edges of the area., Water does not run off under the ice
at the old crack which had been filled with snow. Ice holes up to 50 cm
in diameter have formed at the boreholes.

The disrupted layer of surface ice is 6-10 cm thick. A rod can be
shoved down 18 cm into the ice. The jce floe is 130 cm thick, There are
many deep pools (up to 50 cm deep) on the field surrcunding the airfield.

The sectors with shavings are thawing from the sides, and their areas
rapidly diminishing, Area No. 5/1 cm is covered with a leyer of water
35 cm deep. There is an even surface under the water. Ice holes have
formed fram the boreholes.

Area No. 5/2 cm has melted 1 m at the sides. The shavings lie in the
water in the melted sector; on the remsining part the ice is strong under
the shavings, no sign of destruction; the surface is moundy.

Area No. 5/3 cm has melted 70 cm on the sides. The surface is evener
(Fig. 14) then at area No. 5/2 cm. At area No. 5/4 cm the surface is still
evener, there are fewer mounds, The test area has melted from the sides,
hanging ice cornices, covered with shavings, have formed,

\
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At the test areas with water drailnage, pools develop more slowly than
on the areas without drainage, Water does not drain from the pools under
the ice. The surface layer of disrupted ice (6-8 cm) is identical &t all
aress,

Thin sheets of ice-like scales (diemeter up to 5 em) have appeared at
the surface of the old flce. The framework of these sheets consists of
ice crystals in the form of long needles, the space between which is cov-
ered with a thin membrene of ice of vesicular [bubbly/ structure.

19 July. The test areas at the airfield were surveyed.

Tce melting continues, but slight frosts have begun at night. Shallow
pools freeze at night and a thin crust of ice remains on the surface.

One can observe the interesting phenomenon of abundant sublimation of
water vepor. There is a mass formation of ice lozenges (ice flowers), up
to 5-10 cm in diameter and 1-2 mm thick, at the surface of the ice in the
pools. The shell consists of needle-like crystals joined by ice of vesic-
ular /bubbly/ structure (Fig. 15). During the day the lozenges melt and
are partially destroyed; rime and hoarfrost gradually settle on the re-
maining ones. The lozenges turn white, become fluffy, and part of them
break under the weight of the rime.

Besides drainage of water under the ice, the ice field is drying from
the freezing of the pools. A layer of melted ice colums, sharpened from
above, remains on the bottom of such pools,

The pools are getting deeper, The leads around the old field "breathe"
continucusly, now converging, now separating,

22 July. The ice continues £o melt. At night the pools are covered
over with a crust of ice.

At the airfield work continues on £illing the cracks and pools with
snow. The stakes have melted out of the year-old ice. At en ice hole, on
the aves with shavings, a thin layer of fresh fragile ice 2-3 cm was dis-
covered at the level of the lower surface.

23 July. The thermal cracks et the surface of the ice in the region
of thermometer area No, 2 parted 3-4 cm; depth 45 em, A similar phencme-
non was discovered in other places as well.

o July, The living-quarter tent of the cryologists was transferred
to a new place, since the surrounding jce had melted, and the tent had
settled. Directly under the tent there was practically no thawing, thanks
to the good heat insulation of the ice from the reindeer skins and can-
vases. As a result, a round ice column up to 7O cm high formed under the
tent (Fig. 16). It became difficult to enter the tent and stand up to full
height.
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Turing the thaw season such phenomena occurred often, and the tents
had to be moved more than once, If ‘the tents were not situated on a high
place, & lake of meltwater up %o 0.5 m deep would form around it, apert
from the column, Boreholes were used to combat this phenomenon, but the
borehole method was effective only for yather shallow lakes, In the
deeper lakes this method could reduce the level of the lake only to sea
level, and in the end the tents had to be moved to higher ground anyway.

25 July. Werm day, The jce melting, which had slowed down recently
due to the cool wedther, began again, The ice mound with smooth sides, on
which the periocdic surveying was conducted, turned into several small
mounds due to thawing. The seme phencrenon was observed in other mounds.

The melting around the edges of the pools was very distinct, the banks
became precipitous and cornices hung over the water surface (Fig, 17).

The surface of seversl pools was covered with thin ice (1,0-1.5.cm).

26 July. The microrelief of the thawing surface of the ice is chang-
ing gradually. Because of uneven thawing, the surface in 'various sectors
is. becoming less even, porous. Broken ice columns are gradually melting
and decreasing in size. The cornices on the banks of the pools are melting
from below and falling into the water. The sound of ice cornices breaking
off can be heard constantly.

The surface of the melting ice is becoming more and more like that of
melting snow, which in turn is reminiscent of crocodile skin, Small, com-
peratively level ice areas are separated by hollows and depressions that
form as a result of uneven thawing and settling of the ice in these places.
When the disrupted layer of ice is cleared away, one can see 1ittle brushes,
as it were, of upward-projecting, sharpened ice crystals. A rod can be
shoved into such a disrupted ice layer easily: 5-10 cm into an old field,

. 20-25 cm into a year-old field,

27 July. The microrelief cf the surface of the year-old floe and of
the airfield is amalogcus to the microrelief of the old field. Ice caps
4-5 cm high have formed on the year-old field from sheets of ice situated
at different angles to the surface. They look like fish scales.

The depth of the pools and crecks, which had been filled in with snow,
had remained practically the same. Thawing is proceeding slowly. All the
snow is permeated with water.

The southern banks of the pools on the old ice, -at a distance of
30-50 cm from the edge, are fringed with small depressions. Yater has
appeared in the deepest of them. Ve haven't been able to explain this
phenomenon as yet.

31 July. Ice melting has sloved down. During the nightly frosts,
the pools are regularly covered by a crust of ice., The ice granules and
columns are noticeably smeller, they have become more azure, revealing
their skeletal form.
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The thickness of the disrupted layer of ice hes increased to 10-15 cm;
the ice has become white, When walked on, as in the case of snow, it col-
lapses, the ice granules become powdery.

For the second day a sparse snow is falling in the form of fine little
needles, which have powdered the surface of the ice in a thin layer
(2-3 mmi The snow is distributed unevenly, covering chiefly the ice caps
and the high places,

1 August., The break between summer and fall has beccme obvious. The
pools have & continuous ice cover, on which lies a thin layer of snow,
The ice is murky, with a large number of air bubbles.

The disrupted surface layer of ice has frozen from below end has be-
come stronger, it powders when walked on.

2 August., Sunny day, The leads between the floes are continually
expanding and contracting. An easterly wind is blowing, the airfield floe
is pressing on the floe where the camp is located, The ice is hummocking
noisily at the edge. Because of the hummocking, it has become possible to
photograph the underside of the upturned block of ice. It is uneven with
pockmarks up to 20-30 cm deep (Fig. 18).

The surface of the year-old ice has taken on an autumn character., The
jce is lightly sprinkled with snow. The hummocks have melted around the
edges, their contours are smoothed. The banks of the pools have melted
around and cornices hang over the pools, which are as much as 4O cm deep.
There are few pools on the drained test areas, and they are small, There
are rore poolz on the undrained sections.

The areas with shavings have greatly diminished tecause of melting
along the edges., The size of area No, 5/3 em is now 0.6 x 7.0 m while
initially it was 3 x 10 m. The surface is uneven, consisting of small
mounds. The ice has melted underneath, along the edges, and ice cornices
with jcicles hang over the water. The area of No. 5/1+ em is 2 x 3 m. The
surface is white, even, Aree No. 5/2 em is just 1.5-2,0 m in all. Its
surface is uneven, with large mounds {up to 20-30 cm high).

Over area No. 5/1 cm there is a leke with water 4O cm deep., Shavings
1ie on its bottcm in an even layer, underneath the shavings is a level ice
surface. The other test areas are considerably higher than the surrounding
jce. A lake up to 65 cm deep has formed around them., The bottom of the
lake gradually rises frcm the outer banks toward the experimental areas.

An even layer of shavings lies on the bottom of the lake, The ice hole
between these areas has melted strongly and has become conical. The banks
of the lake have melted considerably from below and cornices 0.4-0.6 m wide
hang over the water.
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4 August. Rain; the air temperature is positive. Icemelt hes begun
again, Water has appeared on the high places; this is water that has not
been able to drain off into the pools, .During the day the ice has melted

m - this is the greatest melting observed during the whole period of
observations, The ice on the pools has melted.

5 August., It rained all night and morning; the ice 1s melting, Ee-
cause of the rain and intensive thawing, the disrupted layer of ice has
disappeared on the high pleces. The ice is strong on the exposed surface,
it consists of columns projecting 1ike & brush. On the ice one can clearly
see a network of surface thermal cracks up to 3-5 cm wide, running in 4if-
fevent directions. A pole can be ghoved down Q.5 m into the cracks, Crack
No., 1 has contracted and the year-old ice has hurmocked to a height of 2 m.

Due to compression, the airfield on the year-old ice has broken up; &
pew crack (No. 9) has run through it, all that remeins is a strip 280 m
long,

6 August., For purposes of comparison, a survey was made of the two
profiles (along the axis of the test area and parallel to it on naturel ice
80 m from the Tirst profile); at the same time & borehole was made and the
ice thickness measured, It was found that on the test area the ice relief
was considerably evener, pools were encountered less frequently and they
were shallower; the ice thickness did not change much with distance. On
the natural ice there are many pools thoroughly thawed. Thus, the artifi-
cial methods undertaken for preserving the alrfield area during thawing
proved themselves completely.

8 mugust. It has Yeccme cooler, melting has slowed down. Again there
is a layer of disrupted surface ice; it consists of broken and melted ice
granules. Tn these past days we have noticed a strong development of cor-
nices on the banks of the pools, the depth of which has also increased.

The wind prevents the formation of ice on the pools, since the ice crystals
are carried to their windward shore. There is hummocking at crack No. 1.

9 Auvgust. The areas with shavings were surveyed. Of the areas, only
a small segment 2.0 X 2,5 m remained of No. 5/4% em. It looks like a mush-
room, Cornices up to 1.0-1.2 m wide hang over the edges. On the remaining
space, & lake 50-70 cm deep has formed, Its banks aere also hung with cor-
nices up to 1 m wide and bresk off when stepped on, The ice reaches a
thickness of 5-10 cm in places on the bottom of the lake.

All test areas are covered with a layer of sncw 1 cm thick, The pool
over these areas is up to 40 cm deep.

10 August. Snow has fallen all day and hes covered the ice and the
pools in & thin layer.

15 August, A warm day. The fallen snoW, which covered the ice un-
evenly, is melting. The surface of the ice has assumed a motley hue. The
high places and meunds are covered with a thin layer of snow of grayish
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color (1,0-1.5 cm), White spots of snow appear between then, accumulated
in the low places (Layer thickness 10-18 cm); the ice on the pools is of
a grey-greenish-light bluish color, the leads vetween the floes appear
black,

The fallen snow has smoothed out the nmicrorelief of the ice surface,

On the pools the ice is murky, with a large number of air bubbles, it
is porous, friable, consisting of frozen snow and weter, tiny mecunds of
weber-permeated snov that has frozen rise above its rough surface. Narrow
leads are also covered by a snow jce of this kind, The water temperature
in the pools is positive; probably the hothouse effect is in operation.

There are small broken pieces of ice on the pools, floating; they are
2-3 mm lower than the ice which is connected to the banks and vwhich has a
slight overhang, since the water level in the pool, apparently, has dropped
scmewhat,

The ice under the snow is becoming stronger and a pole cannot be
forced down as far.

19 August. After several days of warm weather, thawing is again tak-
ing place. The sncw has melted off the high places, and the surface layer
of ice consisting of 1ittle columns, freezing fyom below, has again begun
to disintegrate, Once again a lcose layer of ice granules has formed on
the ice. They are not uniform in size: on the surface the granules are
smaller (1.0-2,0 mm), they get larger with depth.

This disrupted layer and the snow remaining in low places masks all
depressions and cracks, end it has again become dangerous to walk about on
the ice.

The surface of the spring airfield, smoothed with snow, has beccme
quite even; the surface of the year-old ice has also been smoothed with
snow with which the cracks and holes on the ice are also covered, so that
they are hard to detect. A pole can be shoved down 15-20 cm into the ice
layer. On the spring airfield, the old crack is masked with snow, under
it is water. The vater level is 10 cm lower than the surface of the snov.

A lake has formed on the test areas with shavings; the ice on the
bottcm, where there used to be & thin layer of shavings, has thawed and
small slippery thaw patches have formed, The ice hole formed earlier has
become much larger. Only two parts of the experimental area remain (in
the form of ice mushrocms with cornices hanging over the water), total
area 2 X 2 M.

The remaining test areas can scarcely be distinguished from the sur-
rounding ice. There are fewer pools on the drained areas, These are
covered with an ice crust, which is gradually melting, The streamlets be-
tween the pools have been f£illed in with snow and are invisible.
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The year-old ice is very fraglle; the drill passes through it easily
and tekes only in the lowest, freshly frozen layer, and some force is
necessary to overcome its resistance, The leads are covered with a fragile
ice layer 3-4 cm thick, In the lower pert, it consists of frozen crystals
in the form of needles and platelets oriented in different directions; a
murky ice with air bubbles has Pormed between the crystals, In the upper
layer there is murky snow ice.

20 August. Slight frost, thawing has ceased, The ice has become
stronger at the surface, it doesn't break as readily when walked on, An
ice crust 1.,0-1.2 cm thick has formed on the experimental pool which hed
been cleared of ice.

The ice on the pools has frozen and become more durable, It consists
of two layers; snow ice above, platelets of ice up to 5 cm long below, con-
gealed into thin slabs (Fig. 19). When warmed slightly, as when held in
the hend, these slabs easily separate into platelets. The slabs freeze to-
gether at various angles in the plane, perpendiculer to the surface of
freezing, Between the slabs there are interlayers of murky ice with air
bubbles,

Rime has settled on the surface of the pools,

25 August. Autumn has begun. The disrupted surface layer of ice has
hardened and no longer gives underfoot. There is ice up to 5-6 cm thick
on the pools, it is covered with snow along the edges, There are spaces
between the ice and the water level. The ice, as it were, hangs over the
water. The freezing of ice in the pools proceeds more slowly under the
snow. In some of them, the ice is settling under the weight of the snow,
and cracks are forming along the edges.

As a consequence of driving wind, the spring airfield has completely
broken up. Lerge open leads have appeared north of the £<eld on which the
camp is located.

27 August. The open 1eads in the north remain: a hydroplane can land
on them, The transition to autumn is beceming more noticeable, The ice is
strengthening from the surface. The temperature of the ice in the upper
layers is beginning to drop; the cooling of the ice is slowly spreading
downwerd., The ice on the pools is getting thicker althcugh the water tem-
perature in the pools is positive during the day. They are drifted over
with snow along the edges.

30 August. Slight snowfalls and drifting snow are gradually leveling
out the surface of the floe. Snow is accumulating in the low places and
along the edges of the pools, at the cornices. In places the newfallen
snow is 10-15 cm thick, There is no snow on high plaeces snd mounds since
it is blown off such places by the wind. On the pools the ice is 6-8 em
thick; it will support the weight of a man. In places, under the weight of
the snow, the ice has bent and cracked; water has come to the surface and
flooded the snow.
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The leads at the edges have begun to be covered with ice; nearer the
center the wind prevents the formetion of a continuous cover, driving the
slush, sludge and pancake ice that form to the edge of the floe. Sumell
leads have been completely covered with ice. The lead remains in the north.

31 August. The lead to the north has contracted, There is no place
for a hydroplaene to land,

1 Septemter. Winter day, air temperature -6°, Strong wind. Snow
drifting. The snow is being blown off the elevated sectors; they form
gray spots on the white background. Tiny sastrugi have appeared on the
snow surface.

The pools are almost solidly f£illed in with snow; it is difficult to
distinguish them; drifts level with the banks of the pools have drifted up
against the cornices (height of snow 15-20 cm). The ice is slowly btecoming
thicker under the snow, The ice thickness does not increase at all in the
[I_xydrologic7 wells on the experimental pools; these holes are cleaned out
daily; snow blows into them, and a gruel of weakly congealed snow, per-
meated with water, forms on the surface, Snow-free sectors still remain
in the center of large pools.

In crack No. 1 the ice has reached a thickness of 5-~7 cm and supports
the weight of a man,

6 September. It has been snowing several days in a row, The first
snow-banks have formed around various obstacles. The surface of the ice
hes assumed a winter aspect. There is no snow on high places; in low
places it is as much as 25 cm deep. In places, when the snow is walked
on, a brine appears and the sncw quickly beccmes soaked. The holes made
in the ice of the pools do not freeze under the snow. As before, the ice
in the pools sags and presses on the water under the weight of the snow,
The ice breaks when struck, and the emerging water moistens the snowv, The
snow-free sectors of the large pools are becoming smaller, The disrupted
layer of ice on the mounds is melting because of solar radiation and is
covered with a crust up to 0,5 cm thick, Microsastrugl are forming on the
surface of the ice; they look like tiny ripples on the surface of water.
The depressions between them are filled with snow.

Heavy hoerfrost is settling on objects; a thick layer of glazed frost
ijg freezing on from the windward side.

A vertical section of the pool was made, Above, the snow is 2-3 cm
thick, a double layer of ice lies below it. The upper layer is 15 cm
thick and consists of snowy, weekly congealed ice which can be penetrated
easily with a spade. The lower layer is 10 cm thick, friable, consisting
of platelet-scales, weakly congealed into sheets, These sheets in turn
have frozen together in various directions in a plane perpendicular to the
plane of freezing. The ice platelets, up to 1.5 cm long, grow from below.
The platelets are close together in the upper part of the layer; there is
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water between them farther down, They break off easily when touched.
Between the two layers there is an interlayer of water 1-2 cm thick,
Lower down in the cross section there is a water layer about 16 cm thick,

The bottom of the pools reminds one of stalagmites in caves. Ice
crystals have melted and stick up like a brush (Fig, 20), A pole cen be
shoved 30-35 cm into such a layer,

7 September. Boreholes were made end the ice thickness measured,
The upper layer has frozen from below end become stronger; it resists the
drill almost as well as the winter ice, The lower layers are much easier
to bore through,

The cracks along the road to the test areas have sealed, the ice is
slightly hummocked, All cracks on the ice are hidden beneath the snow.
The lead on the road to the airfield has frozen over; 10 cm of brine has
appeared on the ice; it is dangerous to walk on the ice.

10 September. It has been sncwing for several days and the snow has
covered sll the ice. On high places the snow is 1-2 cm deep, on the low
places 30 cm. On the pools ice freezing has slowed down; in the center the
snow is 10 cm thick, along the banks 30 cm; the ice is as much as 20 cm
thick; the water level does not vary. As before, the bottom of the pcols
has the appearance of stalagmites. The water temperature holds at around
-1°; there is practically no diurnal variation, Snowdrifts are massing
arcund objects on the ice.

11 September. An attempt was made to investigate the lead situated
to the north of the old field. Almost all the lead is covered with snow;
jce was visible only in the middle, The ice broke when we attempted to go
out on the lead. Tt is a weakly congealed snowy gruel, covered from above
with freshly fallen snow 20 cm thick. Such ice can be penetrated easily
with a sharpened wocden stake.

13 September, The pools on the experimental areas are filled with
snow even with the banks. The sncw is beccming more compact and almost
supports the weight of a man. The pools are hard to distinguish on the
year-old flce. The upper layer of ice, 20-30 cm thick, situated directly
below the layer of ice which consists of little columns and which was dis-
rupted by melting, has become strong; farther down the ice is still weak,
not frozen through, permeated by water. The freezing is gradually in-
creasing in depth. The ice on the pools has beccme 25 cm thick; water
appears in the breaks and moistens the snow,

19. September. Snow continues to level out the surface. The first
sastrugi have appesred.¥* The ice thickness on the pools has increased to

*This is what text says, although the entries for 1 and 6 Sept. already
mention sastrugi (D.K.).
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30 cm; the layer of water consists of just 10-15 cm; as before, the bottonm
consists of stalagmites.

Last evening work was begun on flooding the pools to level out the
relief of an area on the old field near campj specially prepared pumps vere
used., In half a day we did not succeed in flooding the big pool, obviously
the water is draining out under the ice imperceptibly through some cracks,
Next we flooded rapidly several small jsolated pools. This morning it was
found that the water hed drained out from them as well, In the pcols there
remeined only slightly frozen snow which had been moistened with water. It
was decided to carry out the flooding gradually instead of all at dnce:
first the snow would only be moistened to “cemen " a1l the cracks that join
the pools with the water under the ice; then the flooding level would be
raised gradually. .

Today work was begun on the preparation of snow bricks for winterizing
the living quarters with the aim of insulabing against the coming winter,

The pools on the year-old ice are covered with sncw; the surface of
the ice has become level, The cracks have frozen over, and can be walked
across easily. The hummocks are covered with snov.

21 September. The moistened snow on the pools that were flocded on
19 September has not frozen through. We have to wait for the coming of
frosts. A cross section was made at the shore of the pool (Fig. 21).

29 September. The thermometers used to measure the water temperature
in the pools were chopped out of the ice. The bulbs of the two lower
thermometers were in water, the upper in ice (gistance frcm the lower
toundary of the ice to the bulb 5 cm). In the periods that followed this
thermometer wvas used to record the ice temperature. According to the
Eodnﬂ{ovy_i_? thermometer,* the water temperature in that pool was -1.3°,
£ sample of the water was taken for a salinity test. The measurements
were made in a round isolated pool 8 x 8 m. At the observation point it
was U45-46 cm deep, ice thickness 36 cm (of this 6-7 cm consisted of snow
jce). The snow was 23 cm deep on the ice,

At the same time, the water temperature was taken along with a
salinity sample in a large pool that was connected with crack No. 3 during
the summer. The water temperature was -0.1°,

#*A mercury thermometer for measuring wvater temperature. The thermcmeter
is hermetically sealed in a metallic case with a screw on the bottcm, The
reservoir is covered with copper filings to increase the thermal inertia
and to preserve the readings when the thermcmetexr is taken from the water,
Lﬁescription taken from Khromov and liamontova's Meteorologicheskii slovar',
Teningrad, 1955, p. 324%. What would the English texm ve? D.K./
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2 October, Work on flooding the area was continued, As before, the
water leaked out from the pools at night, by morning a little water re-
mained together with moist snow., The snow does not freeze well, since the
alr temperature remains above -10°,

8 October. The area was flooded again in the evening, Air tempera-
tures have dropped to -15°, -20°, which has speeded up the process? dur-
ing the past 24 hours e layer of snow 8.10 cm has frozen through; below
there is moist snow, .

The rime, which covers the instruments in a thick layer, is causing
considerable trcouble, It has to be removed every day.

The ice thickness on the pools is increasing slowly. Tyndall figures
have appeared on its surface, they are up to 5 cm high in the shape of fern
Jeaves or frost patterns® (Fig. 22).

Work was continued on the airstrip area, ice mounds were leveled.
They were blown up with small charges of emmonite, The boreholes were not
made vertically, but at an angle of 40-50° to the surface of the ice. This
method proved itself, since holes were not left in the ice after the charge
was set off, the charge acted as an ejector, and the explosion broke up and
weakened the higher-lying sheets of ice quite satisfactorily. The broken
ice was carted off from the area on travois poles and on sleds.

18 October. The pools which had been flooded froze to a depth of
40-50 cm. The surface of the srea has beccome quite level,

19. Cctober., Boreholes were made and the ice thickness was measured
on the frozen leads. The following data were obbained:

Ice Snow VWater
Thick- Thick- Level
Borehole ness ness in hole
Number Location of Hole (cm) (em) (em) Comment

1 Near edge of old field 61 13 -5 Water level lower
than surface of ice

10 m from edge it} Water hardly came
to surface of ice

ditto 48 Borehole 100 m from
bhorehole No, 1

Middle of lead 39 Water level higher
than level of ice

ditto 3% Borehole 100 m from
No. Ub; water level
lower than surface
of ice.

#Tike spruce needles, A pattern of parallel lines with short lines
branching off at an angle. (Translator's note).
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The surface of the lead is level, in places small swellings are en-
countered, The ice is weak; it is easy to bore through; there is snow
ice in the upper layer (Fig. 23).

20 October. The surface of the broken spring airfield on the year-old
ice is completely level, Thickness of snow 2-4 cm, under it a layer of
disrupted ice (10 cm).

As boring showed, the ice has frozen to a depth of 90-95 cm; below,
the ice is weak. The old ice has frozen through and has beccme strong to
a depth of 1.5 m; deever down it can be bored through easily.

21 October. A section was taken at the experimental pool; depth
66-67 cm, Tce thickness 51 cm. Water has ccme to the surface of the ice.
The distance from the lower surface of the ice to the bottom is 16 cm.

5 cm of ice has formed on the hydrological well in the pool; this well is
cleared of ice every day; above there is snow (13 cm). The ice has two
layerst the upper layer (2 em) is solid, of columnar -platelet structure,
with occasionsl air bubbles; the lower layer (3 cm) is of the same struc-
ture, but not as strong, with a large number of lerge air bubbles (up to
0.5 cm in diameter).

20 October. A cross section was made at the seme experimental pool;
the pool proved to be Tl cm deep. The difference in depth as compared
with yesterdey's observation can be explained by the unevenness of the
bottom of the pool, which consists of continuous stalagmites; consequently,
if the rod is moved slightly a difference in depth is recorded, When the
well was made, water came out onto the surface and moistened the sncw.

Tce 4 cm thick grew in the well (cleared of ice daily) in the pool; 7 cm
of snow. The ice consisted of two layers, as in the case of the cross
section made 21 October.

Recently there has been heavy rime; it covers various objects and
settles on the snow surface in & thin layer.

oli October, Cross section teken at the experimental pool; depth 69 cm,
Tce thickness 51 cm, A new layer has formed on the ice frcm the water that
came to the surface on 22 October, In two days, the ice grew 13 cem in the
center of the well, Along its periphery the ice is 20 cm thick; thus the
lowver surface of the ice at the well is not horizontal but is arched., The
ice consists of two layers: the upper layer (5 em) is strong, monolithic;
the lower layer is of columnar-platelet structure with a sprinkling of air
bubbles.

The water temperature in the pool proved unexpectedly high: 4-0.60
{for the sake of accuracy the readings were taken twice, thermometer cor-
rection O, 0°). For a comparison with the large neighboring pool (see data
for 29 September) water temperature was measured, it proved to be -0.9°.
The water level in the large pool vas lower, depth 50 cm. The ice (of snow
origin) and the snow is 40 cm higher than the weter level (ice 12 cm,
snow 28 cm).
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25 October. 6 cm of ice has grown in the hole at the experimental
pool in 24 hours,

26 October. Much time and labor was expended in constructing the
experimental aree for the aivfield. The flooding and leveling of the
mounds has produced an excellent level surface. A new crack (Wo. 10),
which formed on the old field has cut the airstrip area into two parts
(550 and 350 m), Crack No. 10 runs across it and the cryologists' areas,
joining cracks No. 1 and 7. Thermcmeter areas Nos, 1 and 2 were on dif-
ferent sides of the crack, A gangway was thrown across it so that cross-
ing could be made. The electric thermometers at area No. 2 were at the
crack itself. Ice is hummocking along the edges with much noise,

The part of the crack rumning through the airfield was filled in with
snow and pieces of ice, tamped and flooded with water. Constant watch is
kept on it, The crack is not spreading, Two airplanes managed. to land at
the experimental airstrip. According to the pilots Titlov and Osipov, the
surface is good.

27 Octcber, Trost., The ice has hummocked in places at crack No. 10,
The hummocks have reached a height of 1 m.

A well was cut in the experimental pool, The water level has dropped.
Obviously, part of the water has drained into crack No. 10, which is 30 m
from the pool. Beginning at water level the depth of the pool is 51 cm,
{ce thickness at the periphery of the well is 37 cm (33 cm below water
level). The ice in the center of the hole consists of two layers: the
upper (7 cm) and the lower (3 cm), There is a layer of air between them,
The second layer of ice, apparently, was formed after the water level had
dropped. The water temperature in this pool is- 0.6° (measured twice), the
water temperature in the old pool -O. 9°.

o8 October. A cross section of the experimental pool was made: depth
57 cm, ice thickness b1 em (37 of which were below water level). Sncw ice,
30 cm, Ice 5 cm thick grew in the well, Water temperature+0.6,

Crack No, 10 is slowly contracting and expanding, Ice has frozen
18 cm deep in the well, When the well was opened, the water rose, Neer
the second thermometer ares it was approximately 0,5-1,0 m wide, The edges
were displaced b m Eith respect to each other/,

30 October. A cross section was made of the experimental pool. Ice
froze 18 cm deep in the well., When the well was opened the water rose,
Depth of pool 51 cm; ice thickness 45 em (41 of which were below water
level),

1 November. New cracks formed on the old ice, althcugh no compres-
sion of the ice was apparent,

7 November, A narrov crack ran from S-N between the thermometer and
meteorologicel sreas, The crack is not "breathing”,
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10 November. Recently the temperature has dropped to -360. Little
snow. The sound of cracking ice can be heard constantly. Thermal cracks
have formed in many places.

Rime is settling all the time in lerge amocunt. The instruments have
to0 be cleaned regulerly, there is a special lot of trouble with the ac-
tinometric instruments. The pools are freezing to the botton.

11 November. Today everycne was awakened by the roar of hummocking,
reminiscent of the thunder of surf against a rocky coast during a storm.
The wind is weak, but intensive compression is taking place around the
old field and there is hummocking of the year-old ice, .In various places
the crash of breaking ice caen be heard and jolts can be felt. It seems
as if the ice is breaking up under the tent.

The crack between the thermcmeter and meteorological areas is not
expanding,

The year-old ice has broken and hummocked. 2t the spring airfield.
From the base field it can be seen that a number of new hummock ridges
have formed there. From a distance we can see how quickly they grow, the
floes on top tumble down and immediately new floes are pushed out and
amass. Intense hummocking is also taking place at crack No. 1. Fumock
ridges of year-oid ice up to 3 m high are being squeezed out onto the edge
of the old field. Due to the increasing weight, large pieces are breaking
off from it. A1l the old field at the Toundary of the year-old ice has
broken up, a mass of cracks can be seen. Water has emerged in places on
the ice which have sagged under the weight of the hwmocks, The ice hum-
mocked the vhole day., Freezing weather, down to -38°., The flce on vhich
the camp is located has beccme considerably smaller.

12 November. The snowstorm which had begun during the night is get-
ting stronger, but the thunder of hummocking cannot be heard.

The large temperature gradient in the upper layers of the ice cover,
caused by the sudden cold weather, has brought about great stresses in the
ice cover.

18 November. Despite the strong wind, which has been blowing for
several days, there is no hummocking. The cracks have sealed and are
covered with snow; in places it is even hard to find them. The snow has
become more compact, harder., lLarge snowdrifts have built up in the camp
area.

20 November. The blizzard has lasted three days, The snowdrifts in
cemp are growing rapidly. The cracking of ice can be heard constantly.

27 November, Borings were made in the old field, It has frozen
through completely, beccme strong and begun to grow. The pools are com-
pletely frozen.
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Althcugh the wind is weak, the noise of ice hummocking can be heard
in the west at the lead, Large hummock ridges up to 3 m high are massed
arcund the base field.

30 Noverber. The ice was bored at the test sectors, The year-old
ice is entirely broken up and cross-hummccked.® A ridge of hummocks has
passed thrcugh the test areas under which all boreholes have been buried
along with the stakes and venchmark No. 2, Cnly a small part of test
areas Nos. 1 and 2 remains, on which we managed to make three nev holes
for measuring ice thickness. The remaining part of the test areas vere
moved and brought nearer the base field,

3 December. The ice is 3 m thick at the place where the new series
of electric thermcreters have been set up (area No. 3). There is no sncw
on the mounds. In general there is little sncw on the suriace of the floe,
it accurulates in the lcw places and on the pools, where it reaches a
thickness of 20-30 cm.

10 December. At night near the tase camp we could hear the rumble of
breaking ice. The floe cculd not be exemined tecause of the darkness; the
moon wes hidden,

13 December. In the evening a loud cracking sound could be heard
again, as vhen cracks form. An examination of the field near the camp with
a "Bat" (Lebuchais mysh') lentern showed no new cracks. To the west we saw
a frozen lead up to 50 m wide, The snow cover was unchanged. The snow was
compact in the drifts between the tents, it was hard to dig into them with
a spade.

29 Decerber, The old field has turned ccunterclockwise to a consid-
erable extent,

The lead 300 m west of the camp was examined, it is et the boundary
of the old and the year-old fields. The object of the examination was to
determine the possibility of using it as an airfield, The lead, forming a
slight arc extends for a great distance. It is 30-40 paces wide at its
narrcvest spots. The ice on it is level, T4-88 cm thick, small hummocks
are found in places on the sealed cracks, A layer of snow 4-5 em thick,
consisting chiefly of eccumulated rime, lies unevenly on the ice, in small
mounds. A hummock ridge 2-3 m high, comprised of fragments of year-ocld
ice stretches along the edge of the old ice, Lov hummocks of autunn and
year-old ice can be seen at the edge of the year-old field, The year-old
field is broken up and cross-hummocked in many places.

#Possibly "re-hummocked", Hereafter in the text this term will be starred.
(Translator's note).
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Tt is impossible to use the lead as an airfield because it is not wide
enough and there is a ridge of hummocks along both edges. BResides, a great
deal of work would be necessery to construct an airfield, the small hurmocks
at the frozen cracks which intersect the lead in many places wculd have to
be leveled,

Water has appeared on the floor of the meteorolegists' tent, the water
is slowly becoming deeper. The tent had been set up on a pool which had
not frozen to the bottcm, Heanvhile snow had drifted right up to the top
of the tent. Probebly the ice over the pcol had sagged under the weight
of the snow and the tent with its equipment, and the unfrozen water in the
pool had come to the surface.

23 December. The year-old ice is growing, it has become 1.6 m thick;
by the end of the thaw period it was only 90 cm thick in all, There is
1ittle snow on the ice; it accumulates chiefly on the pools and the hum-
mocks. The ice mounds have beccme bare and are covered with a layer of
rime 1-2 cm thick. Under it is a layer of disrupted granular ice..

There have been no movements and humocking in the past days. Fresh
surface cracks of thermal origin are to be found on the flce where the camp
is located. During the night hours a very beautiful colored polar aurora
was observed in the form of rays and drupery. The form of the rays and the
hue of the aurora changed continually.

30 December. The sncv covar on the ice is unchanged, the snow drifts
about with the wind, Snow does not fall, but a layer of rime settles
every day. A snow-measuring survey vas carried out at the thermometer
area.

1951 o

3 January. From time to time the crash of breaking ice can be heard.
Apparently, thermal cracks are forming, but none have been discovered in
the vicinity of the camp.

4 January. A blizzard set in at the beginning of the day; the moon is
hidden. A little sncw has accrued in the low places on the ice.

7 January. The air temperature has dropped to -lLSO , wind 5m/sec. A1l
mercury thermcmeters have gone out of commission, The noise of breaking
ice can be heard constantly.

9 January. A storm without snowfall has begun; snow is drifting,. The
crash of breaking ice can te heard constantly.

14 January. Temperature down to -50,1°, wind km/sec. It is difficult
to work outdoors.
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17 Januaery. The crash of breaking ice continues, A band of weak
twilight has appeared in the sky. You can walk around &t midday now
without a lantern, although visibility is poor. The beaten paths can
scarcely be distinguished against the general white background,

On the year-old field, near what remains of the test areas, the ice
was bored to determine depth. It was difficult to find the work arees,
although the moon cast some light.. The ice is all hummocked and drawn
away from the old field. Between the fields a lead has formed up to 200
m wide, covered with ice 50 cm thick and forming an excellent airfield.
The ice is smooth, very lightly coated with rime, No additional work is
necessary in constructing the airfield. The lead had formed, obviously,
at the end of the December or the beginning of January, since it had not
existed at the time of the previous boring.

There are hummocks up to 3 m high on the year-old ice vhich is 180 cm
thick. The old ridge of hummocks at the test: areas turned into smoothed
ice mounds during the thaw period.

VT AT )

s

20 January. Boring showed that the ice had reached a thickness of
115 cm at the western lead (formed 13 December); the layer of rime was
2-3 cm thick. The cracking of ice can be heard constantly in the camp area.

BT

21 Januvary. The twilight is getting stronger, .

29 January. The ice has been breaking day and night to the south of
the base Tield. Wind weak.. Apparently the ice is breaking up right along-
side the tents., The thunder of compression and hummocking of the ice re-
minds one of artillery fire. The lead discovered on 17 January has dis-
appeared. A pressure ridge has formed on the year-old ice and is slovwly
descending on the field where the station is located, breaking off and
crushing pieces of ice. During the day the edges of the floe have broken
off along 40 m, and the distance between the edge of the pressure ridge
and the camp is only 400 m.

31 Januery. At night intense compression and hummocking of the ice
began agein at the old place accompanied by great noise, . The impacts of
the pressing ice floes can be felt clearly through the ice. . The impacts
can be felt even in the tents and mske the electric lights swing back and
forth,

Toward the end of the day the wind increased from the northwest quad-
rant, The noise of hummocking ice and the jolting have ceased.

1 February. The twilight 1s getting brighterevery day. ‘It now re-
meins about 6 hours.

4 Pebruary.. Two cracks appeared in the camp area at 0330 hours
(Nos.. 11 and 12); they divided the camp and cut off the remainder of the
f£ield and the airfield. The base part of the camp rests atop an ice wedge
formed by the cracks.
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Crack No. 11 ran from the old work tent of the cryologists situated
250 m from the camp (where in summer a shaft* was cut into the ice) in a
SE-NW direction, near the master tent (Fig, 24), through the tent with the
magnetic variation station right up to the living quarters of the magne-
ticians, separating it at its entrance from the rest of the camp, The
shield of that tent, made of snow bricks toppled into the crack., Further
the crack ran through the astronomical pavilion and the work tent of the
cryologists, tearing it in two and cutting off the test area and the snow
house from the camp. The shield of the snowhouse hung over the water, In
the process the wires connecting the actincmetric instruments with the
autcmatic recorders were broken, Further the crack ran near the gradient
mast and cut it off, along with the meteorologists' work area, from the
camp. At Tirst the crack was not more than 30-50 cm wide, which made it
possible to save almost all the equipment.

Crack No, 12, up to 3 m wide, ran from E-W, from the end of the
flooded airfield (from the eastern end of the floe) through thermometer
area No. 2, near the radio station and the living quarters of the hydrolo-
gists, past the meteorological area where it joined crack No, 11. Crack
No. 12 separated the camp from the flooded airfield, the store of provi-
sions, the gas cylinders and the two tents of the hydrologists. Further-
more, the windmill and both radio masts wers broken; their guy lines
landed on the several fragments of the floe. Radio comminication was cut-
off for a time, The drifting station lost its windmill, which was used
both for radio communication and for lighting the tents,

Several small cracks also formed, In particular, a new crack No. 13
formed a bend at the junction with old crack No. 3 and perpendicular to
it, near the former site of the work tents of the hydrologists and, further,
a narrcw crack across the airfield. In the vicinity of the camp, the ice
settled immediately under the weight of the drifts after the crack had
formed, and water emerged from the cracks moistening the snow.

Selvage operations were completed only in the evening., An intensified
watch was kept that night. The crack slowly "breathed."

o 5 February. A small strip of twilight appeared on the horizon in the
morning, at midday it was almost completely light. In the exemination
made during daylight it was found that the entire floe was broken up, that
cracks ran in all directions, In places they were 30-50 m wide.

Of the airfield only a strip 200 m long remained, the rest was broken
up into fragments. The cracks are "breathing." The thin ice which had
formed in them is continually breaking with a crash, During the night the

*¥Holes were cut in the ice for the removal of the ice blocks to be tested
for strength, ete, Often 2, 3 or more blocks were taken from a single
opening, since the ice was 3-4 m thick, The Russian word used is "shurf",
a mining term meaning "trial pit", "excavation" or "shaft"., I have arbi-
trarily chosen "shaft” (D.K.).
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surrounding region was examined several times, using rockets for illumina-
tion., No new cracks were found.

6 February. The sound of breaking ice was heard at night south and
west of the cemp. No new cracks in the camp area., Crack No, 12 is slowly
"breathing, "

T February. Blizzard., Often the roar of breeking ice can be heard,
A reconnaissance was made of the ice field in the camp area (Fig. 25).

8 February, Srall hummccks have formed to the north along the cracks.
The crash of breaking ice can be heard continually,

12 February. A blizzard has begun.

13 February. The blizzard has died down.

14 February. In the east at night there was the sound of hummocking.
Probably young and year-old ice was hummocking at the boundary with the

old field. UDuring the night several jolts were felt, 014 sealed cracks
near the camp burst. Toward morning the wind died down.

In the morning {around 2200 hours HMoscow time, 13 February) there was
a loud noise, the ice trembled from a joit. Everyone Jumped up and out of
the tents. From the strong compression there begen a hummocking of the
0ld ice on which the station was located. A pressure ridge formed at its
eastern boundary. The terrible thunder of thick ice breeking could be
heard continually. The ridge began %o advance noticeably toward the camp.
Soon a new ridge arose before the first one, and after a short time the
ice began to form hummocks at the crack which had appeared 26 October and
it passed between the test areas and the camp, in a few minutes a new
powerful pressure ridge had formed. Huge ice blocks 3-4 m thick broke off
eesily from the ice field, rose up under the ridge and heaped up one on the
other. The ridge hed reached & height of 7-8 m. The ridges moved slowly
forward, gradually forming a half-circle in the camp aree.

At various places to the south and north, new pressure ridges appeared
which seemed continuations of the preceding.

Cracks spread in all directions before the pressure ridge (Fig, 26).
Due to the great weighting at the edge of the field, large blocks of ice
broke off from it and, under the weight of the ice fragments falling from
the summit of the pressure ridge, stood on edge, tipped over, became par-
tially submerged in the water, and finally were buried under a thick layer
of fragments. The pressure ridges, moving forwerd, ground the thick ice
field (3-L m thick) as in a meat grinder. It seemed to break easily, like
a thin and brittle shell, This was accompanied by a poverful roar.
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The nearest ridge advanced almost up to camp, not more than 30 m
avay (Fig. 27). A network of narrcw cracks spread in front of the ridge.
One of them ran alongside the galley and beyond, through the work tent of
the magneticians, another under the workshop tent whereby the shield made
of snow bricks was split. Meny cracks ren beyond the camp in a westerly
and northwesterly direction.

The pressure ridges emwbraced the part of the floe with the camp in a
half-circle which slowly closed. There was only one exit - to the west.
Work was begun to remove the emergency radio station and part of the provi-
sions and equiyment from the threatened zome.

During the day a watery sky could be seen to the northwest, The ad-
vance of the pressure ridges frcm the southeast and east ceased toward
evening. The wind freshened, at night a blizzerd begen, and all the cracks
£illed with snov.

15 February. The sncwstorm continues. The cracks in the camp are
"preathing." Due to poor visibility, the state of the ice could not be
ascertained, From time tc time jolts could be felt,

16 February. The snowstornm has stopped, the wind has slackened. All
cracks are filled with snow,

The ice was examined in the viecinity of the camp after the events of
1l February. A series of conzenbtric open ridges surrounding the camp cculd
be seen from atop the nearest pressure ridge. The fairly level field had
turned into a sort of "mountein country" (Fig. 28). Between the pressure
ridges the ice was intersected with cracks, transverse to the ridges which
had formed as a result of strong compression,

The work tent of the cryologists with equipment, which stood at the
crack that had formed 26 October, disappeared without a trace, nor was
there a trace of thermcmeter areas Nes., 1 and 2 vith the groups of elec-
tric thermometers vhich had been frozen into the ice., Bench marks 1, 2
and 3 and ablation stakes 1, 2, 3, &, 5, 11 also disappeared. In general,
everything that remained on the other side of the ridge was buried under
the hummocked ice,

Of the strong old ice Tield only a small segment (about 200 m in
dismeter) remained to the west of the camp, But even this segment was
not a single flece, consisting of individual fragments between which the
ice was hummocked,

The old narrow lead where the borings were made earlier remained teo
the west and northwest of camp, Beyond it lay a strongly cross-hummocked*
field of year-and-a-half ice., At a distance of approximately 1 km from
camp we found an old field (more then 1 km in diameter), which was diffi-
cult to reach because of the hummocks,
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A1l night the ice broke up in the north and east, near the new redio
tent; the sound of hurmocking was audible southeast of camp as well.

17 February. The cracks in the vicinity of the camp burst again.
The sound of the crash of breaking young ice could be heard continuously.
The floe, on the edge of vhich the snow house with instruments was
lccated, trembled from the impacts with neighboring floes; the indicators
on the galvanometers jumped about. It has been decided to move to the
neighboring stronger fragment of flce.

18 February. Weather quiet. Compression begen about midday. First
the young ice at crack No, 12 began to hummock with accompanying noise
(at the old radio tent), then the old ice began to hummock along the edges
of that crack. The ridges began to move. Crack No. 1 (between the living
quarters of the cryologists and the observation areas) began to spreead.
The work tent, which had been hanging over the crack, at last split in
two; the crack parted 2 m. Hummocking of ice frem crack No. 12 spread to
the work tent of the hydrologists. It froze over solidly and became very
heavy. It was difficult to pry the tent from the ice and carry it to a
new location.,

The ccmpression increased, and the fragments of floe on which the
camp was situated, broke into still more pieces (Fig. 29). Several fine
cracks formed, One of them ran along the living quarters of the hydrolo-
gists, splitting the snow shield at the entrance and further it ran imme-
diately around the shield, the living quarters of the cryologists, and near
the livipg quarters of the meteorologists. The second crack intersected
the living quarters of the cryologists, but did not spread, & third rounded
the galley, etc. The compression quieted dowan in the evening.

19 February. No strong compression was observed in the vicinity of
the camp. A watery sky was visible to the north. It was decided to re-
locate the csmp on the ice field which had been discovered 16 February to
the west. We scouted out possible auto rcutes to the new flce. In making
the road it was necessary to cut through hummocks and to remove snov.

20 February. The most essential meterial was transferred to the new
camp by auto. Three living-quarter tents were set up and equipped.

ol February. These past days have been spent in transferring property
and equipment to the new camp. A snowstorm has begun,

25 February. The snowstorm has died down. The roar of breaking ice
was heard at night to the east and to the west., Regular trips were made
to the old camp to carry out observations.

Three reconnaissance parties were sent out in different directlons to
£ind a suitable area for & landing strip. The northern party found a large
frozen lead with ice 17 cm thick beyond the neighboring, recently cross-
hummocked® old field. Obviously, this lead had frozen at the place where a
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watery sky was seen eerlier., Maximum width of the lead 1.5 km, it was
several km long, stretching as far as the eye could see. The western
party found an area 70 x 450 m on winter ice 60-70 cm thick, The distance
from the camp to the area was about 3 km, the road very poor, .It was
intersected by hummock ridges, and the ice was strongly hwmmocked., The
southern party found an area 40O m long about 1 km frem camp. In places
it was somevhat hummocked, ice thrusts 40-50 cm thick could be seen along
the sealed cracks, Much more work would be required here than on the
western area.
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For the first time a red segment of the sun was visible on the hori-
zcn, with emergent rays. At night the sound of hummocking cculd be heard
to the east and west. The sound of breaking ice often could be heard at
the new ice field as well.

26 February. Work was carried cut on clearing the snow from the auto-
mobile road to the old camp. Beginning at 1400 hours the visibility be-
came poor, the snow began to drift.

1 March. The ice reached a thickness of 25 cm at the northern lead;
the ice was hummocked in places. Probably there had been slight ccmpres-
sion. The site of the former camp was examined in the region of hummock-
ing and pressure ridges (Fig., 30). The whole region, north, east and south,
formed a continuous mass of hummocks and ice ridges stretching in various
directions (Fig. 31). Small segments of level ice remained between them
in places, they had undergone strong ccmpression, with the result that they
were covered with many cracks running perpendicular to the ridges. . The
basic direction of the mein, lavgest ridges was S-N.
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A fragment of the southeastern part of the old field was found south
of the former camp among the cross-hummocked® ice, On this fragment was a
part of the test area with the flooded pool up to 150 m long. When the
ridges were formed this fragment was squeezed out to the south and turned
clockwise in a SW-NE direction., During compression it crushed the year-old
ice, where the test areas were loceted, As a consequence, a fragment of
the area pressed directly against the southeastern end of the ice field on
which the new camp was located, A hummock ridge and & band of strongly
hurmocked year-old ice 150 m wide stretched along the edge of contact @f
these two ice fields/ in a SW-NE direction.
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Stakes 4 and 5 were found on a fragment of the old field. We could
not find the field with bench marks 1, 2 and 3, the work tent and the elec-
tric thermcmeters., Obviocusly, they were buried under the pressure ridges.

The height of the pressure ridges decreased to 5-6 n due to the
settling of the ice under their weight.

On the new field the ice thickness is: 1) 2,1 m in the vorehole on
the frozen pool; 2) 3.0 m on the level; 3) 3.48 m on ice mounds,
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2 March, The roar of hummocking can be heard to the north and north-
east.

4 March. The ice thickness has increased to 50 cm at the northern
lead., Due to compression a number of cracks have formed on it, An alr-
plane landed on the area prepared here (pilot, I. P, Mazuruk).

6 March. Beginning with the evening of 5 March, the loud roar of
breaking ice could be heard from time to tire to the south, west and east
of the new camp. Curing the day it was discovered that the new floe had
broken into two bieces.‘ A crack up to 0.5 m wide ran for 100 m from camp
from NE-SW. A number of cracks also developed on the young ice, in the
lead between the old and the new fields (Fig. 32). The old ice-filled
erack on the automobile roasd parted., The ice was 2.6 m thick at the site
of the second hydrological well in the new camp.

A el ot

7 March, The crack near the camp beceme as much as 5 m wide, The
crack on the auto road has reached a width of 8 m, the edges have shifted
with respect to each other., In places hummocks have formed,

8 March. Hummocking is taking place on the young ice where the auto
roed was laid out, The old cemp can be reached only across a fresh ridge
of hummocks. The crack intersecting the road is "breathing" continuously.
In the evening a new crack 5-8 m wide running along & hummock ridge, was
discovered 100-120 m north of camp.
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9 March, _The cracks are "breathing." To the east the ice is hum-
mocking.

10 March. The roar of hummocking could be heard in the west at night.
Toward morning the wind died down, but during the day the thunder of hum-
mocking reached us from all sides., The ice is hummocking near the cracks,

A reconnaissance was made of the surrounding region, which was exam-
ined by binoculars from a high hurmock, The ice is cross-hummocked* every-
where, the floes are heaped up on each other chaotically. The old field to
the north of the new camp, along the road to the northern lead where the
airplane landed, is strongly hummccked. The hummocking reminds one of that
which took place on the old ice field where the camp was formerly located.
Ice blocks 3-5 m thick lie on the surface of this field. There are prac-
tically no level places around the new ice field. Only to the north of
camp can one see small non-hummocked areas around the hummock ridges.
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With the coming of night, the crash of breaking ice could be heard in
the vicinity of the camp.

11 March., Calm dsy. Hummocking cannot be heard,

12 March, At 1000 hours the sun appeared above the horizon., The
color of the sky was amazingly beautiful: in the north, at the horizon, it
was dark blue, higher up pale red, around the sun, reddish, Twilight now
persists all night.

| E _
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A fragment of the year-old ice field with remnants of the test areas
was found. The ice all around was also strongly cross-hummocked® (Fig,
33). The discovered fragment was pressed to the southeastern edge of
the floe where the camp was located and there was especially strong cross-
humnocking¥* for a distance of 50 m from the edge, along the line of contact
with that floe. Many cracks passed around the old boreholes. The ice
thickness reached 2.1 m, This fragment was included in old ice, and in
the future it will be possible to find ice of different age and thickness
in individual segments of that field,

The process of hummock formation frcom young ice on old thick ice is
interesting., Young ice forms during the winter in the cracks in the old
ice. With the subsequent compression and congelation, the ridge of hum-
mocks, situated amidst the old field, formed from young ice that was
squeezed out to the surface.
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In the vicinity of the camp an old crack burst, passing 50 m to the
east of the crack that formed on 6 March. The crack parted 5 cm,

13 March, The ice was drilled at bench merk No, 5. The region to
the east and northeast of camp was studied. Everywhere there is unimag-
inable chaos due to the hummocking of ice, In this region there is a mix-
ture of fragments of old, year-old and young ice, If all this were to
freeze together in one mess, it would be very difficult to determine its
origin, ©Small fragments of last-year's spring airfield were found on the
year-old ice, they were surrounded by hummocks of year-old and young ice,
It was definitely established that the work tent, electric thermcmeters
and other equipment had been lost benesth the pressure ridges,
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14 March, The ice reached a thickness of 20-23 cm in the crack which
formed near the camp on 6 Merch. The ice was bored in the old lead, be-
tween the old and the new camps.

16 March, The crash of ice can e heard constantly. Apparently,
thermal cracks are forming because of the drop in temperature.

18 March. The thunder of humuccking can be heard to the north.
19 March., A crack has formed behind the tents of the hydrologists.

Many new cracks were found on the ice fragment with the remnants of the
test areas.
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20 March, Rime covered the ice and the instruments with a layer 1 cm
thick. The thunder of hummocking was heard to the northwest.

21 March, The crack which burst on 19 larch is "breathing,"
22 March, The condition of the ice is unchanged, M, M, Nikitin has

completed a reconnaissaence of the field on which the camp is located (Fig.
3k).
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29 March. The area on which Mazuruk made his landing remains, but a
crack has run through the middle, along which some ice has hummocked
(Fig. 35). An automobile rcad is being laid out to the airfield in prep-
aration for the propcsed evacuation of the drifting station.

1 April, This is the first anniversary of the drifting station,

The state of the ice is unchanged, hummocking cannot be heard, The
snow and ice have begun melting south of the tents.

2 April, OCn cutting out a block of ice in the vicinity of the old
camp it wes discovered that the ice had undergone strong compression in the
pericd 14 through 18 February and was all cracked, It was marked through-
out with tiny cracks running in various directions, The ice breaks up into
layers along these cracks, it has become considerably weaker. The upper
layer of ice (25 cm), disrupted by the summer thawing, has many airhole-
pocks.

In the compressed cracks the ice is raised 1,5-2,0 m in places. The
pressure ridges have settled noticeably. There is no snow on the mounds,
the ice is covered with a thin layer of rime (1-2 cm),

3 April. The autcmobile road to the old camp hes been cleared. Be-
cause of large-scale ice movements, part of the road had to be rebuilt,

4 April, Equipment was carted to the airfield and the field cleared
of hummocks., Ice movements began in this aree at 0600 hours., The thunder
of breaking ice could be heard., The auto road, running across the young
ice, disappeared over a segment 1.5 km long, The young ice is hummocking
due to pressure. The fate of the airfield and the freighted material is
in doubt, since it is dangerous to travel over the hummocking ice and
breathing cracks.

5 April. Hunmocking has ceased. The auto road and the airfield were
examined. The airfield proved to be intact, but the road had been broken
up by yesterday's ice movement. The road will have to be laid anew and in
places across the old ice, This requires much labor,

Traces of yesterday's compression could also be noticed in the vicinity
of the old camp. Ice had hummocked in places along the cracks, Some of
the cracks, on the other hand, had parted,

6 April, It is still impossible to run the road to the airfield, since
the ice has not yet frozen on the cracks,

7 April., The road to the airfield is being bullt (Fig. 36). The ice
here has reached a thickness of 1 m.

9 April, The state of the ice is unchanged, Observations have ceased
because of the curtailment of the operations of the drifting station and
the evacuation of the camp.
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Figures

Figure 1t Sketch map of the ice field with the drifting station after
data frcm the reconnaissance of 3 May, .

A, Actinometric area; Ty - lst thermcmeter area; Ty - 2nd
thermcmeter area " N - i’sychrometric apparatus; OY - Test

area for cbservations of the development of the relief; PD

- Work tent with the autcmatic recorders; N W - Tent over the
shaft for extracting ice blocks; 1 - Work area of the cryolo-
gistsy; 2 - Work tent of the geophysicists; 3 - Meteorological
area; 4 - Living quarters of the aerologists; 5 - Living quar-
ters of the cryologists; 6 - Living quarters of the hydrolo-
gists; 7 - Living quarters of the geophysicists; 8 - Living
quarters of the officer in charge of the airfield; 9 - The
galley; 10 - Radic-operator's tent; 11 -~ Focd stores; 12 -
Windmill; 13 - Stores of gasoline and gas cylinders; 14 - Area
for manufacturing hydrogen; 15 - Work tent of the hydrologists;
16 - Radio masts.

Hummocks at the eastern edge of the airfield.

Crack at the airfield,

Hummocking at the airfield,

Investigating the crack by rubber life raft,

Sketch map of the ice field with the drifting station after
data from the reconnaissance of 24 1lay,. The dashed lines show

the cracks which formed after the survey of the 24kth (crack
No. 8 on 30 June and crack No. 9 on 5 August).

Figure ¢ Microrelief of the surface of the melting snow,

Figure 8: "Ice bridge" in the form of an arch across crack No. 1.
Figure Surface of the year-old ice during the thaw period.

Figure Surface of the old ice during the thaw period,

Figure Draining the meltwater near the camp.
Figure View of test areas with shavings.
Figure Banks of a pool on the old ice.

Figure Test area with shavings. Around it is a lake of water,

Figure 15% Tyndall figures on the ice of & pool.

nnsimaiivanionie
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Ice column which formed under a round tent.
Formation of cornices along the banks of a pool.
Lower surface of year-old ice during the thaw period,
Cross section of ice on a pool (20 August).

Cross section of ice on & pool (6 September).

Cross section at the bank of the pool (21 September).
Tyndell figures on the ice of the pool (8 Octoter),
Profile of the jce on a lead (19 October).

Crack near the workshop tent.

Sketch map of the ice field with the drifting station, after
data from the reconnaissance of T February,

Part of a pressure ridge. Cracks can te seen in front of it,

Pressure ridge in the vicinity of the camp.

Pressure ridge on the old ice field. On the left: ground-up
ice; On the right: an unaffected segment of {loe,

Sketch map of the ice {ield with the drifting station, after
data from the reconnaissance of 18 Februery.

1 - Cylinders [éés—} 2 -~ Stores of provisions; 3 - Windmill;
4 - Living quarters; 5 - Radio statlon; 6 - Radio mast;

7 - Living quarters of the cryologists; 8 - Living quarters of
the hydrologists; 9 - Galley; 10 - Workshops; 11 - Tent for
observations of magnetic variations; 12 - Bath; 13 - Living
quarters of magneticians; 1t - Astronomical shelter;

15 - Magnetic pavilion; 16 - “ork tent of the cryologists;

17 - Snow house of the cryologists; 18 - Cryologists' area
No. 3; 1§ - Gradient mast; 20 - leteorological area;

21 - Work tents of the hydrologists; 22 - Toilet; 23 - Cracks
which formed on 14 February, 1951; 2lt - Cracks which formed
18 February 1951.

Figure 30: View of a pressure ridge from a distance,
Figure 31: Part of a pressure ridge.

Figure 32: A crack on the young ice of a lead.

e e
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View of hummocks near the test dreas.

Mep of the ice field in the viecihity of the last canmpsite,
after date from the reconnaissance of 22 March,

1 - Cryologists' area; 2 - ileteorologists' area;

3 - Bydrologists' tents; 4 - Magneticians' area; 5 - Living
quarters; 6 - Radio station; 7 - Galley.

Hurmocking along the crack at the airfield.

Making the autcmobile road from the camp to the airrield.
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STUDY OF THE MORPHOLCGY CF THE ICE COVER BY SURVEYING

by

~
G, N, Iekovlev

Source:

Materialy neblidenil nauchno-issledovatel’skoi dreifuiushché) stantsii
1950/51 goda, ed, M. M, Somov, Leningrad, Izd. 'HorskSi Transport,’ 1955.
Vol. II, pp. 52-70; Appendices pp, 72-102,
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At the drifting station the surveying work was done in connection

with the general observations of the ice cover,

The basic task of this

work was study of the changes in the surface of the ice cover due to the

melting of ice of different ages.

Besides this basic task, the surveying

work was designed to help solve a number of other problems, particularly
the very important practical problem of the use of natural lending fields

on year-old and old ice,

The following work was carried cut during the period of operaticns

of the drifting station:

15-16 May
16 June and 21 August
3 and 29 June, 7, 15 and

2l July, 7 and 17 August
29 June, 7 July,

1 September

19 July, 3 September

19 July, 3 September

19 July, 12 and 16
September

19 July, 16 September

19 July, 9 Auvgust

1 and 10 July

6 August

6 August

16-20 August

2k September

Two-kilcmeter surveying profile of the
drifting ice field (Fig. 1, item No. 1).

Survey of a sector of the old ice field
(No. 2).

Survey of a smoothed ice mound on the field
of old ice (No, 3).

Survey of smoothed hummock ridges on the
old ice (No, k).

Survey of test area No, 1, with drainage
and sncw cover (No, 5).

Survey of test erea No, 2, with drainege,
but cleared of snow (No, 5),

Survey of test area No, 3, without drainage,
cleared of snow (No, 5). '
Survey of test area No, 4, natural condi-
tions (Wo, 5),

Survey of the test area on year-old ice,
strevn with shavings (No. 6).

Survey of the area on the old ice (No, 7).

Survey along the axis of the airfield on
year-old ice (o, 8).

Survey along a profile parallel to the axis
of the airfield, on year-old natural ice
cover (No, 9).

Survey of the test area on old ice before
flooding (No, 10).

Survey along the axis of the area on the
old ice after flocding (No, 10).
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A short description of the work is given belcw (Fig. 1),

No. 1:* Survey of a profile with total length 2 km, made to cherac-
terize the relief of the drifting ice field. The profile passed through
the o0ld ice field (segment 1300 m long) and ended on the ice field that
had formed in winter (segment 700 m long). The surveying points were made
every 50 m, Boreholes to determine the ice thickness along the profile
(1ength of 1,55 km) were made simultanecusly with the survey. As a result
we obtained & general profile of a segment of ice field characteristic of
the drifting ice of this region. The conventional notations of profile
points are given in Appendix I.

No, 2: BSurvey of a sector of the old ice field (area 30 x 30 m, survey
points every 3 m). The work was carried out to determine the laws of forme-
tion of pools. The points were laid cut on the area by attaching merkers
made of cloth to a rope; spacing 3 m. The survey was made by rows. The
rope with the markers was stretched along the outermost row and readings
were made for every point., Then the rope was moved to the next row 3m
away) and again the readings were taken at every point 5 ete, 1In all there
were 11 rows with 11 points to the row on this area., The survey was made
tvice (16 June and 21 August), at the beginning and at the end of thawing,
Fig, 2 shows a sketch-map of the condition of that aree for 16 June, The
results of the survey are given in Appendix II. Retween surveys, visual
observations were made of the development of the relief of the ice surface.

No, 3: A smoothed ice mound on old ice was surveyed periodically to
study melting et the surface and on the variously exposed slopes (Appendix
III). Surveys were made 7 times during the thaw season, The following plan
was adopted: distences 0.5, 1, 2, 4, 6, 8, and 10 m from the top of the
mound were taken in four opposite directions. The most distant points were
at the base of the mound and on level places, The position of the points
was determined by surveyor's rod and plumb line, and the data may differ
slightly for successive readings,

No. 4: Survey of a smoothed hummock ridge to determine the changes in
the relief on the level old ice field (Appendix IV). The profile was
measured twice., On 7 July the profile was surveyed with a water level:
the Eegular/ level was used only to measure the height of the highest
point of the hummock ridge. On September 1 a survey was made of the pro-
file of the whole hummock ridge, 86 m long, The second set of points
(repeats) were determined by surveyor's rod and plumb line.

Nos. 5-6: Survey of the test areas on the year-old ice (Appendices
V-IX), 1In order to study the possibility of maintaining a level ice sur-
face during the thaw period, test areas were brepared on vhich experiments
were carried out to show the effect of various conditions on the develop~-
ment of the relief of the ice field during the thaw period, In all, five
test areas were prepared:

*That is, "object" of "item" No. 1 on the survey map (Fig. 1) (D.X,).
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1) an area (30 x 25 m) with a snov cover and with artificial drainage
of meltwater under the ice (Fig. 3); rows and points taken every 3 m;

2) an area (30 x 25 m), cleared of snow, with artificial drainage of
meltwater under the ice (Fig, 3); rows and points taken every 3 m;

3) an area (30 x 50 m), cleared of sncw, without artificial drainage
of meltwater under the ice (Fig. 4); rows and points-taken every 3 m; the
snow has been blown away by the wind and lies in randcm spots, not always
distinguishable from the ice;

4) an area (30 x 50 m) with a snow cover, without artificial drainage
of meltwater under the ice (Fig. 4); rows and points taken every 3 m; the
snow has been blown awey by the wind and lies in randcm spots, not always
distinguishable frcm the ice;

5) a test area (11 x 12 m), covered with shavings to delay melting and
destruction of the ice; the area is divided into 4 parts (Fig, 5) with
shaving layers 1, 2, 3 and 4 cm thick; rows and points taken every 1 m.

The snow was cleared and the water drained from these areas system-
atically. The snow was cleared with primitive instruments (sheets of ply-
wood, cut into two long sticks). To drain the water lying in the lowest
places, boreholes were made in the idce and drainage ditches cut. Experi-
mental results, in addition to the visual observations, were recorded by
making two repeated surveys of all test areas. The first survey was made
somevhat after the melting had begun, Therefore, the initial (averege for
the area) conventional notation for the surface was made in advance , it
was 9850, The second survey was made at the end of thawing, The above-
described method was applied for surveying. The points were taken every
3 m; in the case of the test areas with shavings this distance was reduced
to 1 n, During the second survey of the last areas, part of the points
were lost because of the deep layer of water on the ice, and in places be-
cause the ice had melted through, Since it was impossible to approach
these points with surveyor's rod, the measurements were made selectively
from an inflated rubber boat.

No, 7¢ Survey of the area west of the camp on old ice (Appendix X).
The 550-m survey of this area was carried out twice, on 1 and 10 July.
The second survey was made on part of the area after the ice surface had
been leveled off artificially., The leveling work consisted in removing the
snow frem the mounds, filling in the pools, cutting down the mounds, and
covering them with various dark materials (canvas, etc.) to speed up thaw-
ing. A sketch-map of the area is given in Fig. 6.

Nos, 8-9: Survey along the axis of the airfield on year-old ice and
along the profile parallel to the axis of the airfield on natural ice cover
(Appendices XI-XII). The survey was made on 6 August to obtain comparative
data on the preservation of the syrface relief during the period of icemelt
after artificial measures had been undertaken to preserve the surface,

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

- L .

To keep the surface of the airfield level during the thaw period, the
pools and the low parts of the relief were filled in periodically, Holes
were bored in the pools and ditches were chopped along the airfield to pre-
mote drainage of water. Snow for £ill-in work was brought from neighboring
areas of the ice field, As a result of these measures, the level surface
of the airfield was maintained to the end of the thaw period, This was
determined by the survey along its axis (rig., 7). For comparison, a simul-
taneous survey was made on the natural ice cover on this sesme field along a
profile parallel to the axis of the airfield and 80 m from it, Points were
taken every 5 m, length of each profile, 285 m, The ice thickness along
the profiles was measured through the boreholes at the time the survey was
made, The comparison of these profiles portrays graphically the great
effectiveness of the described methods for maintaining the level surface
of an ice cover,

No. 10: Survey of a test area on old ice before flocding (Appendix
XIII) and after flooding (Appendix XIV)., A sector 700 m long was surveyed
twice, The results of the first survey (over the area with indications of
the characteristic points) showed the initial state of the surface of the
field of old ice that had been selected for the experiments, The second
survey was carried out along the axis of this sector after the surface had
been leveled out. For this purpose, boreholes were made in the elevated
parts of the selected strip and all the depressions in the ice were flooded
with water using a special pump., The highest ice mounds were blasted,
chopped away, and the fragments carried off beyond the strip. A sketch-map
of the area with the survey points is given in Fig., 8.

All surveying work was done with a dumpy level and surveying rods.
Three bench marks were set in the ice. Bench marks 1 and 3 were fixed in
the old ice: the first near thermometer area No, 1, the second in the
vicinity of the hydrologists' tents, Bench mark 2 was set up in the vicin-
ity of the airfield, on year-old ice, alongside the test areas, Square
wooden stakes 1.5 m long, attached to wooden cross pieces with arms 25 cm
long, served as the surveying rods. A hole 1.5 m deep was cut into the
ice to hold the bench mark, then the hole was filled with pieces of ice
and flooded, To keep bench marks 1 and 3 from melting out, they were
covered with snow (Fig, 9), while shavings and empty sacks were spread
around bench mark 2, Thanks to these measures, the benchmarks remained
intact during the thaw period (Fig. 10).

The surveying work was done by G. N, fakovlev and I, G, Petrov; during
large sﬁcale operations they were aided by V, E, Blagodarov, A, I, Dmitriev,
E. I. Iatsun and K. M, Kurko, M. M, Nikitin and Z, M, Gudkovich made the
survey of map item No, T; Nikitin took part in the survey of item No, 8,
he also made the sketch of the test area.

The rga.ta was treated at the Cryological Laboratory of the Arctic Insti-
tute by Iu. L. Nazintsev, A, V. Stepanova and N. T. Veikina under the
direction of G, N, Iakovlev, The results of the processing of the data are
given in Appendices I-XIV,
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The assembled data make it possible to trace the change in the relief
of the old and year-old drifting ice cover,

In analogy to the character of processes inducing the development of
a form of relief on the earth's surface as assumed in geomorphology, we can
hold that the changes in the relief of the ice cover are also caused by
different processes which may be divided into two groups, depending on the
character of their influence on the ice cover.

To the first grcup belong the processes which form a particular kind
of "macrorelief" and'mesorelief" of the ice cover: periodic, constant,
and temporary currents, wind, and the ice drift connected with the wind,
Due to these processes, which cause a regrouping of ice, hurmocking takes
place. The large-scale irregularities which occur (hummock ridges and
pressure ridges) have strongly developed underwater sections, The form~
ation of thick hummock ridges was often observed during the period of opera-
tions of the drifting station, primarily in young and year-old ice, and
also at the junction of year-old and old ice fields (Fig. 11), With ccm-
pression of ice of different ages, ridges of hummocks usually form from

the younger and weaker ice, but with prolonged compression the time comes
when even the stronger, older fields begin to break up and their fragments
also form hummock ridges.

Pressure ridges are very significant in the formation of the macro-
relief on the surface of the ice cover, In view of their size, the pres-
sure ridges form the highest relief.

On 14 February 1951 we beheld a grandiose spectacle - the formation of
pressure ridges on the old field, This was preceded by intense compres-
sion, as a result of which the old sealed cracks burst, After this the
first pressure ridge arose at the eastern boundary of the field; it began
to move quickly toward the center of the floe, grinding before it ice

3-4 m thick, After this a second ridge formed in front of the first, then
a third, etc. The ridges moved, gradually grinding whole sectors of ice
between them, Huge ice blocks were broken off the field easily, they rose
up under the ridges and piled one on the other. A network of cracks ap-
peared before the ridges. The ridges reached a height of 7 meters.

Because of this powerful hummocking, the relief of the comparatively
level old floe changed abruptly in several hours (Fig, 12). In place of
the level ice, a "mountain country" arose with rows of ridges, between
which was ground and hummocked ice,

Besides the Tormation of relief with large irregularities, the "macro-
relief" processes also cause formation of the smaller-scale "mesorelief,”
An example of this is the crack formation and hummocking of young ice on
frozen leads as a result of compression, Submerged areas, thrusts, and
small hummocks form in the cracks on the young ice, These phenomense are
alvays encountered in selecting and constructing airfields on frozen leads.
The processes of this type are most pronounced in winter,
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The processes of the second group (the influence of solar radiation
warm air, meltwater, precipitation and plant and animal organisms on ices
cause the gradual destruction of the large forms of relief and thus cause
the development of "mesorélief” and'microrelief” of ice, These processes
affect the ice cover in the spring and, especially; in the winter.

Figure 13 shows the profile of a section of the old and the year-old
ice field obtained Ly survey and by measuring ice thickness, The most
dissected relief is to be noted at the crack between neighboring fields,
wvhere the maximum difference in height reaches 3.84 m, Here the relief
was formed under the influence of processes of the first group which
caused hummocking, The greatest difference in height on the hummocked
section of the year-old field was 1.55 m. The relief of the upper and
lover surfaces of the old ice is considerably more developed than that of
the year-old ice, on which the influence of the processes cf the second
group have not yet developed to any considerable degree, The maximum dif-
ferences in heights oh the old field reached 1.44 m, according to the sur-
vey, while on the year-old field it was only 0.3 m,

The effect of the second-group processes on the development of the
relief of the year-old ice field during the thaw period is apperent from
Fig, 14, where two profiles are depicted, made on the year-old ice., The
first profile (I) was taken along the axis of the airfield, where preven-
tive measures had been taken to preserve an even surface, whjle the second
(II) was taken on natural ice along a line parallel to the axis of the air-
field and 80 m from the first profile,

Due to the protective measures, the even surface of the spring air-
field was preserved; the maximum difference in heights of the profile was
only 10 cm, On the second profile, however, towerd the end of thawing,
the relief was strongly developed and the differences in height reached
55 cm, The influence of the processes causing thaving was strongly ex-
pressed in the second profile on the relief of the lower surface of the
ice cover, too, vhere the difference in height reached 110 cm, while it
was only 20 cm on the first.

The change in relief on the sector of old ice connected with the
development of pools was established by aerial surveys at the beginning
and end of the thaw period and by systematic visual observations (Fig.
15). The first pools formed in places with the lowest relief, When the
amount of meltwater increased, the area of the pools grew, were connected
by streamlets, and the water horizon in the pools leveled out, The sur-
face of the ice field became more uneven due to the formation of the pools
and streamlets, After the water in the pools began to drain off under the
ice, the ice field became noticeably drier and the underwater relief of
the poals and streams became partially reveeled, This cen be seen from
Fig. 15, which shows the water level in the pools on 25 June and 21
August, One can see, for exemple, that the stream in the upper part of
Fig. 15 had dried up by 21 August and that only a deep depression was
left in its place., In the same way, the pool shown in the left part of
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the sketch, between rows V and IX on the survey, and which was at 1its
maximim on 25 June, also dried up by 21 August, and in its place was a
small ditch covered with snow 3-4 cm deep. A layer of water 3 cm deep
was discovered in the ditch, under the snow, at a depth of 23 cm, The
pool shown in the right lcwer part of the sketch had disappeared by 21
August.,

Table 1 gives the change in water level on the test area during the
thaw period, Characteristically, the area of the pools increased rapidly
in the initial period of thaw because of meltwater and decreased scmewhat
after thaw holes had formed in the neighboring areas,

The microrelief develops especlally intensely during thawing, on both
the high places and on the bottom of the pools,

Table 1

Change of the water level at the test area

Total area occupied
Dete by pools (%)

6516;1950 6
6/21/1950 16
6/25/1950 36
8/21./1950 30

Using surveying, interesting observations were made of the melting of
an ice mound on the o0ld field., During the thaw period seven successive
surveys of the mound were made in two mutuslly perpendicular directions
(initial directions: N-S and E-W), The measurement results are given in
Fig. 16, The amount of thawing on the summit of the mound from 3 June
through 17 September was 65 cm., The most intense thawing was noted on
the initial western and southern slopes of the mound (Table 2), Because
of the varying intensity of thawing, the summit of the mound was displaced
northward,
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Table 2

Maximum thawing of ice on the mound

Initial place of Magnitude of
observations melting (cm)

summit of mound 65

southern slope of moun 82
western wo " 99
northern " " " 62
eastern v " 69

Due to rotation, the flce on vhich the drifting station was located
turned 38° clockwise during the period of observations.* Therefore,
strictly speaking, the data given in Table 2 on the melting on the vari-
ous slopes of the mound do not refer to the initial position of the pro-
files, but correspond to the changing orientation of the mound. However,

. the rotation of the floe was only 17° for the basic period of thaw, between
June and July (Table 3).

The melting of the smoothed hummock ridges on the o0ld ice (according
to the surveying deta) is given in Fig, 17, from vhich it is evident that
the thawing of the ice in different sections of the profile was not uni-
form. The melting was more intensive on the southern slopes and summits
of the mounds, the maximum was observed on the southern slcpes (40 em
during the observation period),

Table 3

Maximum amplitudes of rotation of the floe
by months

Months Maximum rotation of the floe
June 7°
July 15
Auvgust 19
September 2

(to the 1T7th)

%@, N, Takoviev, 'LNablfudenifa po gradientngi ustanovke nad skorost’i?.l
vetra i temperaturci vozdukha' (Observations of the gradient device for
[d_etecting wind velocity end air temperature), see this series, Vol. IV,

Figure 6.

s . g . d . i -
Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

-9 -

Special aettention sﬂpuld be paid the results of applying measures to
preserve the level surface of the ice fields during the thaw period, For
this purpose meltwater was drained off under the ice, the ice surface was
cleared of snow and the gnow was used to £ill the pools; further, the
surface of the ice wes s{rewn with layers of shavings of different thick-
nesses, Experiments showed that the most effective method was systematic
drainage of meltwater from the ice surface through boreholes and drainage
ditches, A good means of preventing further development of pools was to
£i111 them in with snow,

In comparing test areas at the end of thawing it was found that the
area maintaining the most even relief was the one with natural snow cover
end with drainage of meltwater. Removal of snow from another section of
the ice field did not yield positive results, since a white crust of ice
formed on its surface, under which intensive thawing took place due to
the "hothouse" effect. The even relief remained, but the ice under the
crust was fragile, and highly disrupted by thawing. Snow protected the
ice from melting better then the ice crust did,

Table U4

Area of pools on the test areas

—

Area of pools
Area Yo, Type of area in percent

. drainage of water, snow cover 3
. drainage of water, snow cleared 15
. no drainage, snow cleared 34
. natural area 16

The results of the measures taken to preserve the relief of the ice
are given in Table 4 where the area of the pools in September is given,
after the second survey of the test areas, The pool with the greatest area
formed on the test area without drainage and cleared of snow,

The experiments with shavings yielded very interesting data. We
found that a layer of shavings 2 cm thick and more considerably retarded
thawing and the areas with shavings began to rise above the surrounding ice
even at the beginning of thewing (especially the aree with a layer of
shavings It cm thick). Under the shavings was a firm yellow-light bluish
ice, without traces of destruction in the form of little upward-projecting
columns, as on the natural sectors.

Besides these results of practical importance, there was also the
negative side of the measures undertaken, First of all, 1t was found
that the "boundary" effect is very important, it causes a rapid decrease
in the size of the test areas. The wind blows away part of the shavings
beyond the test area onto the natural ice, where intense thawing begins
and pools appear. A lake of water, the bottom of which gradually becomes
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deeper, forms around the area, The ice melts from the edges of the test
areas and the shavings tumble into the water, Consequently, the size of
the areas gradually decreases (Fig. 18).

Secondly, the thin layer of shavings (of the order of l-4 cm) does
not preserve an even surface during the thaw period, It was found that
the ice covered with shavings melted unevenly, as a result of which the
level surface of the ice gradually became moundy, The thinner the layer
of shavings, the greater was the development of the surface relief of the
ice (Fig., 19); the relief beneaththe L-cm layer of shavings remained more
or less even, the surface was most uneven under the 2-cm layer (raximum
height of mounds, 30 cm).

Such irregular melting of ice was due both to the uneven quality of
the shavings (in size and number of particles) and to the apparently in-
significant differences in the thickness of a layer. These factors caused
irregular melting in individual sectors and a mixing of the shavings with
the meltwater, The shavings accumulated in depressions, the exposed ice
thawved more quickly. This process went on continually,

The area with the l-cm layer of shavings thawed quickly and was
flooded with meltwater that could not be drained off since its level and
the sea level were the same, The surface of this area which was under
water, was completely smooth, in contrast to the others and did not show
the slightest sign of mound formation. The layer of shavings on it,
smoothed out by the water, lay ideally even,

In conclusion, let us note that special attention should be paid the
aerial surveys (made with a level) with the artificial smoothing of the
relief of the o0ld field during the summer-fall period, The map of the
section (Fig, 8) gives the general character of the old field at the end
of the thaw period. The area occupied bty pools had already diminished
due to the drainage of water under the ice and amounted to 21% of the
total aree of the airfield. The surface relief was mest highly developed,
the maximum difference in height reached 140 cm, the depth of the pools
57 cm, The relief of the sector was evened out by flooding the lowest
places with water, which eventually froze (the greatest difference in
height along the axis of the experimental area was 7 cm).
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Figures

Sketch-map of survey objJects on the drifting ice,

Sketch-map of an area on the field of old ice after surveying
date from 16 June. Shading shows the most depressed sectors,
bounded by the isoline 600,

x-axis: opoints y-axis: rows

Sketch-map of the test areas with drainage.

1. - ares No, 1 with snow cover; 2, - area No., 2, cleered of
snow; the numbers at the points indicate the thickness of the
snow on the ice (in cm).

x-axis: 1rows y-axis: points

Sketch-map of the test areas without drainage.
1, - area No, 3, cleared of snow; 2. - area No, 4, with snow.
x-axis: rows y-axis: points

Sketch-map of the test areas covered with shavings,
x-axis: points y-axis: rows

Sketch-map of the area on the field of old ice.

The surface of the spring airfield toward the end of the thaw
reriod,

Sketch-map of the area on the old field before flooding,
Elevations are shown with respect to relative zero.

1, profile along the edge of the area (to the right of the
axis) along the survey line; 2, profile along the axis of the
area; 3. profile along the edge of the area (to the left of
the axis) along the survey line,

x-axis: pickets

Bench mark No, 1, covered with sncw to prevent it from melti:ng
out,

Condition of bench mark No, 2 toward the end of the thaw period,
Bummocks along a crack between fields.
A hummocked ice field,

Profile of a section of the ice field,
X-axist distance y-axis: 1ice thickness
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Profiles of segments of the year-old ice.

T. profile along the axis of the airfield; II, profile
parzllel to the axis of the airfield on natural ice,
80 m away.

Sketch-map of the development of pools on the test area.
1. water area on 16 June; 2, water area on 21 June;

3. water area on 25 June; U4, water area on 21 August;

5, depth of water in pools

x-axis¢ points y-exist rouws

Melting of ice mound on the old field.
x-axes: distance y-axes: height

Melting along profile of smoothed hummock ridge.

Sketch-map of the test area with shavings, during the
second survey,

1, surveying points; 2. depth in centimeters

x-axis: points y-axis: TYows

Development of the relief of the ice surface covered with
a layer of shavings 2 cm thick,
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Appendix I (p. 72)
Survey of the profile of the drifting ice field

Point number
Distance Prom beginning of survey line
Conventional notatlon
Snow depth in cm
Comments
through 10 repeat columns 1 through 5

AN FWw -

Columns
15-16 May 1950
Russian words, column 1, in order of appearance:

Bench mark No,
Bench mark No.
Bench merk No.
Bench mark No,
Bench mark No.
Actinometric area
Stake No. 3

Ruscian words, column 6 (continues column 1), in order of eppearance:

Stake No, b

Stake No., 5

Point No, 20

Water line

Bummock

Hummock ridge
Hummock No, 2
Hummock ridge
Hummock

Weater line in crack

Russian words, column 5, in order of appearance:

Bench mark No., 3 - beginning of survey line

A fresh crack runs 5 m to the west,

Crack on ice,

Survey in direction opposite bench mark No. 3.
At the meteorology area.

At the geophysicists® tent.

At the cryologists' tent.

At thermometer area No, 1

ditto
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. Russien words, column 10 (continues column 5), in order of appearance:

Between points Nos, 11 and 12,

Tndividual hummock on the ice field,

At the spring airfield,

Ditto,

No snow,

Region of hummocking.

Highest hummock beyond the field with the airstrip.
End of the profile.

Appendix II (pp. 73-75)

Survey of a sector of the field of 0ld ice

Column 1l: Row number
¢ Point number
d 3: Conventional notation
4: Height in cm: Subdivisions: of snow on ice; of water on ice
5: Comments
- Colums 6 through 10 repeat columns 1 through 5

16 June 1950
Russian words, column 2 and 7, in order of appearance:
Bench mark No. 1 (repeated throughout)

21 August 1950 (p. T4)

Russian words, column 2, in order of appearance:

Bench mark No, 1

Russian words, column 5, in order of appearance:

Point No. 8 on an ice cornice,
Water line in the pool,

Ice cornice above the water,
Water line in the pool.
Ditto,

Russian words, column 10 (continues colum 2}, in order of appearance:

Tce on the surface of the pool.
. Water line in the pool, on the surface ice.
Ditto,

Water line in the pool, ice thickness 2,6 cm.
Water line in the pool.

s
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Russian words, column 5, in order of appearance (p. 75):

Remeins of a subterranean stream at & depth of 21 cm,
Water line in the pool.

Ditto.

Water line in the pool.

Russian words, column 10 (continues column 5) in order of appearance:

Point No. 5 in small hollow caused by dried up streamlet,

Appendix ITI (pp. 76-77)
Survey of an ice mound on the field of old ice

Column 1l: Point number
o: Distance from beginning of survey line innm
3: Conventional notation
L: Depth of snovw in cm

Columns 5 through 8 repeat columns 1 through Ly

The Russian words in columns 1 and 5 are marked 1, 2, 3, with the follow-
ing meanings:

1, Stake No. ____
2, At stake No. 3
3, Bench mark No. 1

Comment (bottom of p. 77); Stake Wo, 3 - the begimning of the survey
line; points Nos. 1-6 were laid out to the north of steke No., 3, points
T7-12 to the south, points 13-18, to the west, and pecints 19-24 to the east,

Appendix IV (pp. 78-79)
Survey of a smoothed hummock ridge on the old ice

Point number
Distance frcm the beginning of the survey line innm
Conventional notation
Depth of snow in cm
:+ Comment
Columns 6 through 10 repeet columns 1 through 5

29 June 1950

Russian words, column 5, in order of appearance:
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Level place, beginning of the survey line,
Slope of mound,

Top of mound,

Bottom of hollow,
Transition to hollow.
Ditto

Slope of mound.
Sumit of mound.
Slope of mound,

Slope of hollow.
Ditto

Bottcm of hollow.
Hollow,

Slope of mound,
Highest point on ridge.
On slope of mound.
Ditto

Transition to hollow.
Ditto

Hollow,

Bottom of hollow.
Slope of hollow.
Slope of mound.
Hollow.

7 July 1950
Russian words, column 10, in order of appearance:
Highest point on ridge.
1 September 1950
Russian words, column 6, in order of appearance:

Pole in mound.
Stake No. 5.
(p.79)

Pole in mound.
Stake No. 5.
Bench mark No.

Appendix V (pp. 80-81)
Survey of test area No. 1 (drainage and natural snow cover)

Colurm 1: Row number
2: Point number
3: Conventional notation
ks Comments
Columns 5 through 8 repeat columns 1 through 4
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Appendix V (Cont'd.)
19 July 1950

Russian words, column 4, in order of appearance:

In the center of an ice hole at depth 12 cm,
20 cm to the north is a pool 1 m in diemeter.

Column 8, same as column 4:
0.5 m to the north, a pool 0.5 m in diameter.

3 September 1950 (p. 81)
Russian words, columns 2 and 6, in order of eppearance:

Bench mark No. 2,
Bench mark No. 2.

Appendix VI (pp. 82-83)
Survey of test area No, 2 (drainage, cleared of snow)

Column 1l: Row number
2: Point number
3: Conventional notation
s Depth of water in cm
5: Comments

Columns 6 through 10 repeat columns 1 through 5

Russian words, column 2, in order of appearance:

Bench mark No. 2.

Russian words columns 5 and 10, p. 82, in order of appearance:

Northern part of ice hole.

In the center of the pool.

Tn the center of the pool which is 1 m in diameter.
Northern pert of the ice hole.

(column 10)

Center of the pool.

Southern part of the pool.

Southwestern part of pool 2 m in diameter.
Pool 2 x T m; western part.

The same, central part.

The same, eastern part.

R
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Appendix V (Cont'd.)
19 July 1950

Russian words, column L, in order of appearance:

In the center of an ice hole at depth 12 cm.
20 cm to the north is a pool 1 m in diemeter.

Column 8, same as column 4:
0.5 m to the north, a pool 0.5 m in diameter.

3 September 1950 (p. 81)
Russian words, columns 2 and 6, in order of appearance:

Bench mark No. 2.
Bench mark No. 2.

Appendix VI (pp. 82-83)
Survey of test area No. 2 (drainage, cleered of sNnow )

Column 1: Row number
2: Point number
Conventional notation
Depth of water in cm
Corments
Columns 6 through 10 repeat columns 1 through 5

Russian words, column 2, in order of appearance:
Rench mark No. 2.
Russien words columns 5 and 10, p. 82, in order of appearance:

Northern part of ice hole.

In the center of the pool.

In the center of the pool which is 1 m in diameter.
Northern part of the ice hole.

(column 10)

Center of the pool.

Southern pert of the pool.

Southwestern part of pool 2 m in diameter.
Pool 2 x 7 m; western part.

The same, central part.

The same, eastern part.

L4
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Appendix VI (Cont'd.)
Russian words, columns 2 and 7, De 83, in order of appearance:
RBench mark No. 2
(column T)
Bench mark No, 2
Water line in ice hole.
Russian vords, columns 5 and 10, P. 82, in order of appearance:
Water line in pool.

Ditto
Rest of entries read: VUater 1ine in pool and ditto.

Appendix VII (pp. 8+-87)

Survey of test area No. 3 (no drainsge, cleared of sNOW)
Colum 1l: Row number

2: Point number

3: Conventional notation

4s Tepth of water in cm
Columms 5 through 8 repeat columns 1 through b
Russien words, column 2, in order of appearance:
Bench merk No., 2 (repested throughout).

Footnote (bottom p. 85): An islend 1 x 1m,

Appendix VIII (pp. 88-91)
-Survey of test area No. 4 (no drainage, natural snow cover)

Column 1: Row number
2: Point number
3: Conventional notation
4: Depth of water in cm
Columns 5 through 8 repeat columms 1 through Ly

Russian words in columns 2 and 6, in order of appearance:
Bench mark No. 2 (p. 88).

Water line in ice hole (p. 89).
Bench mark No. 2.
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Appendix IX (pp. 92-93)

Survey of the test area on year-old ice
strewn with shavings

1: Row number
2: Point numbexr
3: Conventional notation
Depth of water in cm
¢ Comment
Columns 6 through 10 repeat columns 1 through 5

Russian words in colums 2 end 7, in order of appearances

Bench mark No. 2 (p. 92).
Bench mark No, 2 (p. 93).
Bench mark No. 2.

Water line in lake,

Russian words in colum 9, P. 92, in order of appearance:

Ice hole.
Ice hole.

Russian words in columns 5 and 10 are numbered 1, 2, 3 etc. with the
following meenings:
®
1, Ice.
2, The water emerges in a tongue from the area with shavings.
Ditto
Shavings in the water.
Shavings.,
Water.
On the slope of the area, shavings in the water.
Tce hole.
9, Clear ice.
10. Points Nos. 1-11 on natural ice,
11. Points Nos, 12-23 on area with shavings.

Appendix X (pp. 9k -95)
Survey of the area on the old ice
Column 1: Point number
os Conventional notation

Columns 3 and U4 repeat columns 1 and 2

Russisn words in columns 1 and 3, in orfder of appearance:
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Appendix X (Cont'd.)

Bench mark No, 3.

Picket No, 1.

Picket No. 2 etc., through Picket No.
Water line in pool.

Bench mark No. 3.

Picket No. U4,

(p. 95)

Picket No. 2 ete., through Picket No. 7.
Water line in pool.

Appendix XI (p. 96)
Survey along the axis of the airfield on the year-old ice

Column 1l: Point number
os Distance from the beginning of the survey lipe inm
Conventional notation
s Thickness of layer of ice that could be penetrated with
a stake
5: Comments )
Columns 6 through 10 repeat columns 1 through 5

Russian words in column 1, in order of appearance:

Water line in the crack,
)

Russian words in columns 5 and 10, in order of appearance:

Beginning of the airfield.

To the left of the axis, continuous pools at the boundary of the airfield.
1 m to the left, a pool 20 x 20 m, £illed in with snow,
To the right, & pool 10 x 15 m, filled in with snow.
Stop No. 2,

To the right, a pool 10 x 40 m,

A pool filled in with snaow,

To the right, a pool 20 x 30 m,

A pool, water layer 10 cm.

Stop No. 3.

Pool 2 m in diameter, filled in with snow, water 7 cm,

Appendix XIT (p. 98)

Survey along the profile parallel to the axis of the
airfield on year-old ice

Colurn 1l:¢ Point number
o: Distance from the beginning of the survey line inm
3: Conventional riotation
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Appendix XII (Cont'd.)

Column 4: Thickness of layer of ice that cculd be penetrated
with a stake
5+ Comment
Columns 6 through 10 repeat columns 1 through 5

Russian words in order of appearance, column 13
Water line in crack.

Russien words in columns 5 and 10, in order of appearance:
o

Stop No. 3.

Pool 5 x 8 m.

To the right, a pool.

Pool 5 x 6 m,

Stop No, 2.

Stop No. 1.

Appendix XIII (pp. 98-101)
Survey of the test area on old ice tefore flooding

Column 1l: Point number
os Distance from beginning of survey line inm
3: Conventional notation
Lt: Comment

Columns 5 through 8 repedt columms 1 through b

Russian words in columns 1 and 6 are numbered 1, 2, etc,, with the
following meanings:

1, Picket Wo. __

2, Point No., __

3. Water iine,

L4, Bench wark No, ___

Russian words in columns 5 and 10 are lettered A, B, etc., with the
following meanings:

Beginning of survey.

Stop No. ___

Water line in pool.

Reading after interruption

230 mm according to the upper hair @eaning obscure, could also be
230 mm along upper hair (or filament), but probably refers to the
cross hair of the instrument, D.K./.

Water line in the crack,
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Appendix XIV (p. 102)

Survey along the axis of the test ares on
old ice after flooding

Column 1l: Point number
s Distance from beginning of survey line inm
3: Conventionel notation

Columns 4 through 6 repeat columns 1 through 3

Russian words in colums 1 and 3 are mumbered 1, 2, 3, with the meanings:
1, Picket No.

2, Bench merk No, ___
3. Sea level,

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-O1043R02700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

5

Svkvey bf e ~Rem_

7 Huveswpos BASNA AN
4

IR oA i

o pekirt
S wr
S {
3 Neaswoh Gyrop
. 0 N TCE HaulD 4 Npopmms

., v P 3 .
B o B e _‘- T sl g Al

=] tapocos
Tareps Frafelp, of 4 SH00TheS
CAHP Koswsck, tidge

8 Huvennpoma
ORWTHME  RACMIRAOW

Soavey A‘/YES?"
aness

e Tpamanu cRACKS “so 50 100 180

s TpMAN T0p0CO8 Husgtgo ek 04755

Puc. | Cxema 1a apefidn omen asay.

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



“(xediomiaae €) Avar wd vaam> AmAmyos LvAYES90 .
%3601 & RAGUYT “B12H> 10 SYRHIMNEO G W EXYRMIONI — 7  {MOROAA0D WREXIED 03 | ¥ VAYWIONE — [
‘K08 HONIATI 02 XOYEMOVU XNHINIO RMIXD ‘g ‘IHd

TEQV o \l\-l\vu\ 7 2OL  scowom usmiods onmkond @ woyr-]

no pt \onkwo ‘N\..\ n&go?« (% 81 ANMOKONO HKSAU — You /soH0 — 09-8/8
LIPS conee yrmwmmn

et
o2 T

)

T

(NN

it
!

HHHATHHD

U

o
S
o
o
v
(=3
o
o
~
N
(=]
(=]
['4
(]
<
o
g
<
o
o
=]
x
2|
o
5
3
o
o~
x
o
wn
1]
A
o
K
[0
['4
B
s
o
g
o
<

&4 1

AR
AR
AR
AR

618
"

7

"

Declassified in Part - Saﬁ\tize Cop
Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

N
orpanHdeHHNe H3onuuueh 600.

°
Cxeya_ nAOWANKK HA WMHOTO/IETHEM TOJE NO NAHHHM HHBEAHDOBKH

16 mions, tpuxoBKo#t moKasanw HanGonee MOHHKEHHBE YIACTKH,

2.

Puc.




Xit
L9, 2 ¢ e

Puc. 5. Ilnan onurHoit MAOWARKH, NMOKPHTOH ONHAKaMH.

onenomuss (s om)  §= flen » cuemnnue oporans nacksose

Foel Sitoafie - el of posl Wen  Tek it poul Hetred T boTTH

Puc. 4. CxeMa ONNTHHX NAOMAnOK 6e3 Chycka BOAH.
7 —naomaxxa M 3, ouMmeNNAS OT CHera; 2 — MAOLIAAKE M 4 CO CHEXHHM NOKDOROM.

s e

ified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



(=3

™o 33

.
o
e "Eﬂ%.u

@ &
- e

)

D

P

Prc. 6. Tlaan naOMaAKH Ha MHOTOXETHEM XEASHOM moOAe.

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2




s

[rrremery G
Hokicasirac. Verriga

Puc. 8. Taaw nrom
povsgmiy

1 potass 10 e 0 108y ot

. Bucoru nokaxmi oF YEsOMOro nys
Tt ST bk aet ek

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Paccronme

N

Puc. 13. Nipodiab yuacTka AEAAHOTO HOAR

5005,

& Grer

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - S:
.

-

-\\.\\‘:,X v:ce o Tha. pool ‘

A'%M—J-‘/cu o 8fefo

80

Ably, HA pACCTONHAH

HA ecrectnennom

Puc. 15, CxeMa pasBHTHA CHEXHHIL HA ONNTHOA mAOmAAKe.
71— naowans voxs Ea 16 wious; 2 — miomaxs moxm ua 21 MoES; ($as Hieqiniay)poau ma 25 woms;
4 — nAoWen Box A 21 ABTYCTA; 5 — FAYOHEA BOXN B CHEXCRNIAX.

Puc..14. TIpodHaH yIacTKOB OXHQJAETHETO NEASHOTO MOAS.
01poms; 1l —npodHAL, NAPATXEABHMR OCH 23PORPONE

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2
Bl CET P2

Cesp NokTH

nooi0
|
i

]
Szﬁwm‘; o[- Gheq.

CTATKH AOLIAKN
o

| coma
05 |apeasaymes

neenmposkn

Puc. 18. Maau onstHoit c B0 npems
1 — TONKN HWDEAMPOBKH; 2 — FAYGHNA B CANTHMETPAX.

Vee——e==ws5 |
e serT,

— T e

Puc. 17. CtanBaHHe no npodHAI0 CraaxeHHOK TPAAH TOPOCOB.

Declassified in Part - Sanitized Copy Approved or Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



ﬂpu/mxe;me 1

'0 noas

.,
k

e

TouKH Mpumeuanune

Tpuuenaune

ot Havaxa
xoma (&)
Ycaosnas
oTMeTKa
Brcora
cHera (cau)
ot Hauana
xona (#)
Ycnosuan
oTMeTKA
Buicota
cuera (cx)

" Penep N 3
-
2

Penep M 3—| Peﬂxalém 4

Hagano xona

Peitka e 5
Touka Ne 20|
Vpes sonnt

8

Mexay TOU-
xamn Ne 11
n 12

.tb
BEBLE o &

B 5 # x 3a-
many npoxo-|
IHT  cBeXas)

TpelHa
Tpeunua Otpenbuuit
Ha any | - TOpOC Ha AE-
RAHOM TORE

1888, 1818

oRBEE 8

Huseanpos-
Xa B npoTH
BONOAOKHY )
cTopony O
penepa N 3.

10
Penep M 3

Ha secennen
Ha uereopo-| asponpome
AOTHAECKOMH 8663 T0 Xe
nAouwanKe
Y nanatkn
reodHauKOB|

g8z

188 8

35

Tpana To- Cuera net
pocos .
36

16
Penep M 1 Y manatku
AeRoKCCae-

nosateaeit 37
38

1§

17 Pation Topo-
Pelika }& 2 Ha repmo- WEHHS

P! 39 033
momaxke | Topoc 3a nonem
LB a3ponpomMa
Pefixa Ne 1 TO Xe . caMhif BHCO-
KHft TOpOC
Ypes soan Kosewu mpo-
B TpelHHe Guas -

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized C oved for Release 50-Yr 2013/11/21: C 81-01043R002700050001

— 73 —

Tgusoxcgnue Il

HHBeHPOBKA y4acTKa MHOTOJETHEFO AEAAHOrO moAst ~

Bucora .. - | Bucora
(cx) » . (ex)

Tpuuenanne Mpxmeqanne

Ycaosuas
OTMETKa
YcaosHas -
OTMETKA

>
&
2
H
-
2

3

N1
1

trerelb g

1Bl 1] 233 | wERBoel =111 &

W

| BoRGuoal | ol »31 | wl

lal |

Il lewalallle
(=]}

8
GREIEERBAww | RREZ

#

wa|

ool |

Nogin oS

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : C]A-DP81-01043R002700050001-2

[Tpodoasic. MpULONCEHUR "

Bicora Ipodoasxc: npusoxcenus I
(c4)

g

* ° Buicora
TlpnMedanue Tipuueuatue e

(cx)

Ycnopras
oTMeTKa
ciiera
Ha_ably
BOAB

Ha abLy
Yenosnas
oTMeTKa
ciera
Ha_abay
BOAK
Ha_abay

Mpuumeuanne TMpuuenanne

Ycnosuan
oTMeTKa

.| Ycaosnas
oTHeTKa

Qcratkn non-

3EMHOTO pydbs|

Ha rayGHne
21 cu

B o N DO

%

(N

Touxa 5 8 He-
Goabuioft xox-
GuEE OT mepe-
coxuero pyss

Lyt

Srirrrrnd

Vpes Boam
B CHEXHHUE
T0 Xe

1
2
3
4
5
6
r7
8
9
10
11

lllllJIIlIIIIlIIIIIlIl

GO R  RC NINP OB = = SO N DU

&
B Res

Trrrend

Penep N 1
1R

Vpes soam
B CHeXHHIE

NOGE WRE—RGA NONROBESS©0EN

(==Y

[N

[REN
trrrrrrrrervrit
Lerrererreriend

ST R P Y

llIlI_lIII-'Zg trrrrertd

trrreret

Touka M 8 na
NeNSHOM  Kap-

EXL Y

Jlex na mo-

B CHEXHHUE BEPXHOCTR
Haxz Bosoft xe-| . CHEXEBHUN
AsHOR XKapHH3 5

= 3
| 8

©OND RN

VYpes soasl

B CHEXHHIE HA

(mosepxHOCTK
xen)

10 Xe

Vpes BoAH B

VYpes soasl CHEXHHLUE, TOR-

B CHEXHHUE WHEA AbAR
T0 Xe 26 cx

PRIt

Vpes soau
B CHEXHHUE

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized C oved for Release 50-Yr 2013/11/21 : CIA-RDP81-01043R00270005000
o

— 76 —

Mpunoscerue 1T
! ITpodosskc.. npunodscenusn-1I11

HuBeAKPOBKA JEJAHOrO Gyrpa Ha MHOTOMETHEM mone

Paccros-
e HHe OT

Havana
xona ()

Paccron-
HHe oT
Havana

xoza (x)

Yeaos-
Han
oTMeTka

Yenos-
Paccros- i

N HHE OT

q Hawana Hag
TOUKH TMETKA
xona () o

Paccros-
N HHe 0T
- Havana
KK
o *xona (#)

T i«,’ m : ) 24 A"oifﬁ 1950 r.
: - 7 fioda 1950 r. : Pelika N 3 0 |1
1 PB. Nza3 lo'mol@ | E Z ¥ pefikn M 3 g
'elika by g
z. ypem;xns i
.

Ycaos-

Han
yc"ﬁ"' orMeTKa

Buicora

chera (ca)
Bucora
crera (cx)
Bricora
cHera (cu)

cuera (cu)

Bricora

Ha:
oTMeTKa

awao

Sopp-o
BBecwao
et
ENRN]

Soprv—oSono—

ooobomwooooo

2
{ petixa M ¢

17 W:mmm r.

I Penep 2 1
[ Pefixa N 1

omoSonwmo

W e o]
| pororomtomo

oSopw-oBa

E$ 4.4 4

2
1
b 4
3

»3

Z
Y peil

6.
2 10, 60
I Pefika N 3 0 I

54‘:‘&5] 1950 r. 7 ann;c'ra 1950 r.

1
: Pefica M3 | 0 3 Pemep Je 1
! N pekn ® 3| 0 7 Peiixa o 3
2 ¥ peln 13 i 0. 2 Y pelikn 3 3
. 1

@u@eSuman

2 2
¥ petikn 2 3

trierrrrrrrrent

gae
PR
opp-oSonv—oSorv=cs] | |||

SIBBL=2AG

Lrrrrrrrrrrrrreernt

P

T
=82
)

gaEsy

oSonrp—oSanrw—000,

woocoobuwbooooy:

rrrrrrrent

Prrrbrrrrrrrrrrrrprreriend

ERNEREEREEEERES

NMpumeuanne Peitka N 3—Hasano xoma; Toukk Me 1—6 pacnonaraiorcs Ha
cesep, TouxH Ne 7—12 ua tor, Touku N 13—18 na 3aman u Toukn Ne 19-—24 ma BocTOK
or peiiki M

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA—RDP81—O1043R02700050001—2




pusocenue IV

# rpaas TOP Ha MHOTOJETHEM JbAY

<

»
TIpumenanue

Mpuuevanne : Ipodosxc. nhunoxenug v

Paccroanue
ot Hawaaa
xona (#)
Ycaosuas
oTMeTKa
brcoTa
cuera ()
Paccrosune |
ot Hagaxa
xona (#)
VcaosHas
oTMeTKa
Buicora
cuera (cx)

Tpuxesanne Mpxue sanne

Paccrosnne
oT Havana
xona ()
Ycaosuan
oTMeTHKa
Bricota
chera (cx)

1&:‘: 1950 r.

PosHoe  Me-| \24.0 ‘wsml 6 |Camas BHCO-
xan

Paccrosanue.
oT Hauaxa
xona (x)
YcaosHas
oTMeTKa

o8

cto, Hawano T07K8

o xo}xd TPAA
x10H 6yrpal .
H 1 cerhabps 1950 r.

Som PN

o co=Ne
s

toooo

Craont Gyrpa

5 BEs
RaNIBRELEs
REREERREE!

553

E'epmun'u

P N

oyrpa
Cxnox 6yrpa|

oo moo000

Cxnon no-
WHAB

2
3
4
5
6
7
8
9
10
11
12
13
14
15
X

3

lolwal 11T

oz

N_,_
LENEEE
Rttt

2y

Camas BHCO-|
¥as TOUKa

e

3

HiP et [poaot ta o
6yrpa Pefika e 5
TO Xe

R
—co

BBRRBYER) ||

BERBRS

Tepexon
B NOUWMHY
TO %e

BeLBENBY e

fobo oooouo O

GREe

Cknon A0-

88 8%
Sgagsgss

s
Scoooooo ©°

UWHHB
Craon 6yrpa
Byrop

Cion 6ytpa

i Lol wesl ]

253
B&=

Joumna

pas 2888 YBERYRE HBBENS BRE8

LEER

Declassified i - iti; .
in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700(
. - - )050001-2



d for Release

Tpunoxcenye V

OMbITHOR Ne 1 Ipodoadic. npunogcerus V
) THO! H Ne :
(cO cnycKOM BOAH H @CTECTBEHHHM CHEXXHHM INOKPOBOM) |

] * X Yenon-
) i Mpuneuantte wan Mpnyesamie
» Yeaos- N Yenos-
Has anME“aNHC

TOuKH | OTMETKE TOUKN | OTMETKA
Has Tpumeuanue .
oTMerTka TOUKH | OTMeTKa

‘ A 3 denkaops
o Penep Ne 2| 1
360 1 1

BRI LN = —NRRNDNROS——OO®

B nentpe Maiinu|
Ha rayGuse 12 cul

FNXIRS

B0.5 4k cesepy
CHeHHUA RHAMET-
pou 0.5 &

B8R

SLERECoERINRTS

oW (N RN RN 2 BRI

BT B omuaUa eSS ORNONABN—=SORIR U WD

B OENONRWN == NWANDRNDOS==O

3
B 20 cx x ce-
Bepy  CHeXHHUA
AuamerpoM 1 x

Y T ST CISTCI RN AN

6 — 3axa3 507

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 :QIA-?DP81-01043R002700050001-2

82

Tpuaoxcenue VI Tpodoasic. npuroscenus VI

N Yenos-
Mpuvevanne ias
TOUKN | OTMETKa|

HuseaupoBka onbiTHOH maowankn Ne 2 i N )
(co cmycKOM BOAH, OYHIIEHHOH OT CHera) Mpunenanue

TOuKN

Bbicota
BOAB! (cH)
Bhicota
BOAHL (cat)

» Yenos-
Mpusmeuanne Hast
TOUKIl | OTMeTKa

N Yenos-
Han
TOuKI | OTMeTKa|

19§
000

Penep N: 2
1

Npumeuanne

Beicota
BOAH (cH)
Bricora
BoAL (cu)

urrreretery
rrrrrt

Ypes ponut
B CHexuHue

2
&
3
-
8

3
=88
&858
11

Lentp cuex-

SEZS vcemoas

—coeand

Ypes poau
B ciiexniue

Som woun
sl

wl 11T

=0

Cesephasn IOxnas vacts
4acTh MaHub CHEXHHUB

LOOO COOD BCOOOO

NN

BN N R DN RO S
B8R

P )
&

Il

B uentpe
CHEXIHHUN

©woLoDO
a3

SRERRpRe

Lttt

Ypes Boan
B cHexiue
T0 We

ol LUILITITITEIT]

IOro-sanapuas

4acTh CHeX-

RIUB AHaMeT-
poM 2 m

o —
IRE
—OOBNOUAWN . ~T0 OXNOUA 1= DO 0N DU LI 13 63 7 O 0O

E
[REREN IIIIIIIIIIIIIIHIIIElIlIII

Lrrrered

Ypes Bous
B cliexuine

Ypes soant

Cuexuuua B CHexnHue

2X7 M; 3apan-
HeA wacTh

i To xe uenr-
B uentpe ipaabHas wacTb
CHEXHUUL | To e Boctou-

Auamerpom 1 | I | Has wactb
Cesepuas
HACTb CHEX-

HHUR

all il

e

Ypes sonut
B CHeXHHue
TO We

SO CUNABN——NWAE NONBOD— = SO OEwN =T

Lt

Ypes ponst
B CHeXHHLe

=B
I

Ypes sonw
B CHexnuue
T0 He

DB O R DN RO D S
3

Ypea noast
B CHexuunue

Grom s o meD
RN
Pt

©—=DOOOOOOOOD VOO

Frvrirrrrrind

1
Penep M2
Y pes poan
B Maifne

60— 1 G NN OO
Frrrrrrrrnnyg

oslSBI IS

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



s < et \l
Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2
. [N % By

N S

8k : 85

Ipodordic. npusoacenus VIl
TMpunoxcenue VII

Huseanposka onbiTHOH r{nomamm Ne 3 B o N Ycaonuas | Buicora ] Ne Yeaonuan | Bricota

. BOAK
(6e3 cnycka Bogbl, OumwWeHHOIl OT cuera) TouKnt oTMeTka Toukn ommerka | (car)

Ycaopas | Buicota | Ne Ne Yenopuan | Bucora
noAK BoRbl
oTMeTKa (cm) TOUKI oTMeTKa (ca)

19 Aroya 1950 r.
Peneplm 2

W= S OENOUR BN = SDEND G

[Pt T EN S

al 11Tl D1

3l 1ol

=
ZSomNmauswn—"S0®

Saal

)

6

r=irrerrrerrrrrerrrrrrend

Prrrrrrrrrretrred

laenl .

[?‘gz.
12 cénbps 1950 r.

Penep Ne 2 100
1 917
9 16¢
9
9 16¢
922
915
915
9161
9146
918
915
918
9 16!
915
9 151
915.
9 14!

NOURWN— S BoNBG

irtrris=1rtt

=D ORNAUIR W= SO ™

et

PURG— DS 0RO YR

[

1T I T A A B B Y RPN

NOURWO~ESoENO LR

Prrrrrrerrirrrrnt

1 Octposok 11 ar.

%

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release
(hih pormon 5

87
ITpodonsic. npusoscenus VIl

[podorskc. npunroacenus VII

Ycnosnas | Bucora Ne Yenosnan | Brcora

N Ycaosnas | Bucora N Yenopnan | Bucora
oTMeTKa oTMeTKa

TOUKI oTMeTKa TOUKIL otMetka

2

16 Centsbpn 1950 r.

122 PO RO 1O N9 K2 NI DI NI R G

1
2
3
4
5
6
7
8
9
10
11
1
2

OND LA N = 2 S0 00N D LR LR e DI €3 4 1 oy OO

N ]

BR

P=DSHHR
@w
282
5

KN
I=83

12032 IO N RN I 02 62 Mo == I Mo B9 A2 19 b0

RN E R RN RN RN R NN NN AR RN

Pttt e rrrrerrrerr el

IOLRERSSES
BRRNRUBLBBRSR
=3

o8

3000 cong
=R
sagantots
w
g
]

882

D= b2 oINS

I

SSSHEIIB2RZLEE2EE5S

PELERT I bbb v e bbb e bt

IHI_IIIIIIIIIIIIHIIIIIII.lHIIHIIIIIIIIIIIIII[[IIIIIII

won
D=—DEOBBAD

o_
2
Reags
g2

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Ipunoacenne VI 89

; P ONBITHOH 1. Ne 4 ; Tpodoasc. npunoncenus VI

(6es crmycka BOALI, C @CTECTBEHHBIM CHENHEIM
TIOKPOBOM)

p4] Venosuan |Buicotal e N Yenopuan |Bucota
ToMKN orueTKa y TouKN oTMeTKa

* Yeaonnan | Buicoral e » Venonuag [Baicora
BOABL
TOYKHK OTMETKA (car) | pana TOUKIL oTMeTKa

19 u%‘# 1950 r.

Penep N 2

©
o 02 B B CON

KLE

RS2
PWAOONEOS =

Aw-"Soe=

P Y B NSRS =T

NGB -

RA@LEREEEY

Il lalol bbbttt

e

$28

8]
CSomunuawm—

VYpea Boas
B Maline

16 ceu#nﬁim 1950 r.

Penep 6 2

PrderrEr LRI rrrrererbr et

Novhsw—SS0eNnT

11T Bl Il lalillest bbb

R TOENY
aanw

mwo—SS0®

Nouhww——S©

7

H|Illll-(l\IIIIIIIIIHIIIIHIIIIII

tawo— oo

RO RN NEOD - —DOEN

6
5
7
10
13

NGB wN——O0®
Nouswo—mBoENo

S e S L

prrrrrrprrrrrrent

PPttt lael LHETETT]

S80x

ZSowmuo

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDPB1-01043R0027000500012



90
Ipodoadc. npunoscenus VI T Ipodons. npunoocenus VI

Yenosnasa B':;‘Eﬂ » Yenonnas B::::‘ * Venosnas | Butcord » Venosian B::cora
" BOAH ‘| .
OTMETKa (QM) TOUKH OTMETKA (C.“) F— oTMeTKa ("M) OTMETKA (E,(l)

[N

2

ORDOIDRANE R DR TR DD DO DO D BB o
ONPOB RS S0nNG LR wo—

Prrrrrrreretvret

C o 0oNO U AW ——

Trrrrrrrrertreett

2
RES—ROSCET R D DD Do 10

1
0
9
8
7
6
5
4
3
2
1
1
2
3
4
5
6
7
8
9
0

BER8
FESSBERSRES

8

N 19 B 19 60 G2 A9 1 19 b €0 8 o 60 ha

BSRASBE

g

S
£
ittt b et e v Pttt b

wovoo

8
PR et bbbt

ESESEREBEINTIIERR

WA NP NDOD D0~ U G R e 8 o

IO CIRICO NI NI NI NI I €O 00 =t = L0

BISRISREIBYEIEIILESR]I

PR
8%
Lrrrend

RN R R R R R N RN R RN R

: : N - )
Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2
= %ty Ge
g

92

Tpunoacenue IX Tpodosac. npuaoxenus IX

HuBenuposka onbITHOH MIOWAAKH HA OAHOJETHEM JbAy,
NOCLIMTaHHOM OMHJIKAMH

asn

N h]

Mpisesaune Mpuvewanne

TOUKK TOUKN

VYenosuas
otMeTka
Bucora
Boaw! (cAr)
oTMeTKa
Buicota
Boan (cir)

Yea

» N

Mpumeyanne Mpumeuannue

TOUKH TOUKH

Yenosuas
OTMeTKa
Buicora
BoAM (cAf)
Ycnosuas
oTMeTKa
Bricota
BOABI (CAf)

|

o, Onuagn Onuakn
* B Bone B BoOsC
[3. 10 we 10 *e

5% Onnakn

1

19 Hox!
Penep N 2

et

11
Sowmon &
frirn

o Jle) .
/ ‘n 4 Onuaxu
“ B BOZIe
¢, Bonma

. Peneplm 2

PRI

sillhind

Bona phicty-
naet A3bIKOM
ot nrowanki
C OMILAKAMH
7. 10 xe .
Jlen Onuaku

. B Bone
T0 He

=
TIrgrtireh
[NERN

5

Boaa o, Omunkn 2 30 — Toukit

. B BOKIE N 1—11
TO Ke Ha ecre-
Omaku CTBEHHOM
. abry

Ll

~SBo®N

Onuakn
B one

Id
3, T0 xe
6.
&.

Tt

%, Ommakn .
B BOZE Ha cknone
3, 10 xe NAOWANKK
omAKIt
B BOJIe
Omitnxr.

Bona
Maitna

(. Bona
Onuaki Touku
.5 sore N 1223
3, T0 e . Ha naowanKe

- C onmmMAKamK
£, Onitaicut
B BOAC

0 Ke ¢, Omitakn
» B pone
. Uucrwiit nen
¢, Boma

Bona
Onuaku

o—ZS0wm
H
(REE-IRN
5

Rt IR YU ENICY

SoeNe naAww=mO CoNoo

. Onnak

cn ==

Onuaxn
Jlen .
Bona A % Omitaicu

- HE ” B BOone

w—"SoeNausw

trrrrrrereet

Tyt

Somotan

Prrrrrrrrtt

¢, Onuakn . E
R Omitnkn 13 B o3epe
6. Bona B Bofie
10 Ke

Omiai
Z B BOAE
5. Onuaku

Onminkit
Bona

w p-SScxNousw

Sommounaw o=D
Trrbaerld
et

Onuakit
B Bone
T0 We

3 Oniaxn
B_BOAC
¢ Bopa

1

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001
== ¥

1

95
9k £

1 X Tpodoss. npusoscenus X
Ipunodcente

Yenopnan N TouKit Yeaopnan

e Tounu oTMeTKa OTMETKA

HuBenupoBKa MJIOLWAAKH HA MHOrOJIETHEM JIbAY

Muker N §
Ycnosuas N TouKi Yenosuas 4

Mn B2
N TouKit ‘ oTMeTKA ormeTKa et de

14
Muker Ne 6
% Muker 2 3 16
1 proga 1950 r. I1m<e4‘r2N§ 13 17

21
: 22
Penep N 3 00 3
334 3 Muker Ne 7
""KETIM l Ypes soas

2 B CHEXHHUE
I’IukeraNé 2

4
e Ne

5

6

S

7
Tuker Mo
8

§2888588

S
R
SRS

8

BERAECEEEEIISE

74
Mier 3o 26

0
Muker Ne 27
VYpes Bomsi
B CHEXHHUE

Penep N 3
Muker N 4

1

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



" — 97 —

TMpunoacenue XI Tpunoscenue XII

HuBeaupoBKa N0 OCH aspoAPOMA HA OAHOJETHEM JbAy HuBeaupoBKa no npodmiio, napan, ocH

Ha OAHOJNETHEM

»

TOUKI

Tpumevanue] Tpusmeuanne

=
)
ot navama | &

oT navana

Bricota €08 AbaAd, NPO-|
TuKaemoro peiixoii (cA)
Paccrosnie OT Ha4h @
YcaopHas OTMETKA
BricoTa cnod AbAa, APO-
THKaeMOro pefiKoii (cir)

Paccronnite OT Hawana
xoma ()

xona ()
Yenosuan otMeTka

N TouKH

Venosras oTMetka
Brcota caos AbAa, Npo-
THKaemoro pe#koh (cx)
Buicota Boast (caM)
TMpumesatie

N TouKH

Yenosnas orMeTka
Bricota cioA AbAZ, MO
THKaeMOro peitkofi (cx)
Buricota soaw (cM)
TMpuyeyanne

6 auxcra 1950 r.

100c0 Hauano 0 Cronnxa Me 2

aspospoMa 5 0 Ypes Bo- - CrosHka

AN B Tpe- »3
wHe

Cnpasa
CHEXHHUA
10X40 4

Cuexunua,
3acLinanHas
cHerom

Canesa ot
ocH cnaow- Cnpasa
Hble CHEX- CHEXHHUA
HHUB! HA 2030 &
rpanHue CHexuHua,
aspoapoma cao#t Boas
oM

et

9 | Cripasa
Croanxa Ne 3 CHEXHHUA]
0 exX-
Ha 1 & ae- 5 1 HHUA
35 Crexunua i 5X6 #
LMamMeTpomM -
2 A, 3acH-
CchimanHas TaHHAR Crosu-
CHEroM CHeroM; i xa N 2
Bopa 7 ¢u —

8

©OENENEROD

Cnpasa
CHEXHHUA
10X15 &,

3acHnanHan
cHeroy

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Ct oved for Release

IMpunoscenue XiIT ( Mpodoax. npusosxcerus XII1

HHBeAHPOBKA ONBITHOR MJIOWIAZKH HA MHOTONETHEM JbLY . p:;:-;g:. Yeron.
Tiepel 3anHBKOA BOMOA N - Tpruenanne] . Hauana | uaa or- | [ipnmesanne
a xoma | NeTka

(@)

P: Pacgron-| *

nue or | Yenos- . » uue ot | Yexos-

Havana | Has oT- | [pnMenannel Hagana [Has or- | [lpumenanne
xoma | Metka . xona a

() (&)

16—20 anxcn 1950 r.

Maker & 0

g

Threed
®mmmm®
28888
ERBEN]

Ypes sonm
B CHeXEHUE

o

100
101
102
{, Thiker Ne7
103
04

898 |Hauano xonal

718 A.

524

35

551
94

60

RE
&3
oo

150
Tluker N 10
151
152
153
134
155

111 BB
oo
gegezace

Vpes soau

Muxer Ne 1 B CHEXHHUE

8
2. Toqx?) N8
L gmcer »1
3. e3 BOAR
P 10
n

IS

1errrrrni

06
Crosnka e 2 £. 07
08

‘
bl
2
EEERNEIRINNNES
0
g8

288

09
10

11
1+ Tuer 2 7
1, Tiiker M 7

VYpes soas
B CHEXHHUE

£

B BESB v
£223

oo
PORRORIVOARBRNDO

®o ©®E MEOORDRD

0
0
0
0

Orcaer

. nocae mepe-
Ypea sogs pHBa

B CHEXHHUE . o,

& {LI22L
g
2L

10.
20,
12 30.

____N_
=
INEEE
gaoBss
823

S
I
3

%
9
sooo

g3gex

- Ypes Boxst
B CHexHHue

1111838
Prrvernr 1 B8
<

rron §88s
2535

Ypes soant

Vpes sonu
B CHEXHHUE

Crosmxa N 1 B CHEXHHUE

i BigEn
o ow

RAEH

NOROOINNORI—ON—=ThNwd s
8
S
>

LLYRREBLVBRIVYRENR

[RERE

VYpes Boant
B CHeXHHUE

23
BRERREEREB2 8288338382888

“
8
P
BEEEE 111
85238

&g

S5RS

EERERRRRRERENEE:
TN
FEESSSSI i Tt 1
2
11882111
255
wmmmmmmm wmmme

£
[N
EH

Declassmd in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2




.
Declassified in Part 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001

Tpodosse. npunoscerusn XIII
[Mpodoase. npusoscenun XIIT R Pa Paccros-
= J nie ot | Yenos- Ne nue o | Ycaos-
» » P::CCTg:' Veaos nas o1- | lpumexanne| awana | Has ot- | [Ipumevanite
2 Hne ot 2 ne - MeTKa T xona MeTKa N
Hauana - | Mpumeyane] nawana |uas or- | Mpumeuaine %3
TOuKH xona TOUKI xona MeTKa -

) ()

o
4
<}

8654 | Ypes soan
B CHeXIHUE

249 ; <

250 X 00 . 02

Tuker Ne 16
251

BRRRE

Prrrbrnd

Ypes Boast <
B CHEKUHUE

H
=S

guuseeeeeeis 2w
.
288
£255

-y
2
3
o

®00®mOm WO POWPOPD

Crosiixa Ne 3]

-
s
o

Ypes poaut
b ciexanme G

ercnen
£3G

BBt ggd
258

228223 IY

E-IRERRERRN
25

Pttt

Ypes soan
B CHeXIIHUE

a3
3

Vitrrrrrnntr ot g8 E
222
EEERRRN

Ypea soant ¢

Ypes
B CleXHHUE B CHEXHHUE

S22 -
EERERRRRRARRE it
g4

18

b

we

23

et

ag2
158

Vpea sonn
B cHexRALE
c

i g8

VYpes Boan
B Tpeuuie

1

230 #a 1O

seprueny £
BONIOCKY

'

Ypes sonst

B CHEXHHLE
13

INERERE

Declassified in Part - Sanitized Copy Approved for Release @ 50-r 2013/11/21 : CIA-RDP81-01043R002700050001-2



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2

ITpunosxcerue XIV

~ HuBeAHpoBKa 1Mo OCH ONBITHOA MJOLIAAKH HAa MHOTOJIETHEM JbAY
nocJjie 3aJHBKH BOJOR

» Paccronnde |  Vceaosuan N Paccrosune | Ycenosucs
. OT Havana OT Hauana
TOUKH xoma () |, OTMeTka TOUKH - x0na (M) OTMETKa

24 ceHrabps 1950 33 8947

Muxer N 11 8957

(" . Iuger Ne O # 8921
1 35 8909
2

36 8964
3 - IMuker N 12 9019
/. Hmce; N1 37
5

8 848
38
39
6 Muker Ne 13
ane; N 2 . 40
8 . 42

41
9 | Yposenn mopsa
Tuker N 3 HKeT N 14

0 43,

44

45
IIuker Ne 15

46

47

48
MMuker M 16

49

. 50

51
Tuker N 17

52

953

54
Maker N 18

55

24 56

[Inker Ne 8 57
25 Tuker M 19

26 58

27 59

IMuker Ne 9 60
Penep Nt 1 Muker N 20 |

28 - 61

29 62

30 63
Iuker Ne 10 Muxer N 21,

31 64

32 65 °

66
67

2
Muxer N 7
22
23

Declassified in Part - Sanitized opy Apprved for Release @ 50-Yr 2013/11/21 : CIA-RDP81-01043R002700050001-2



